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SECTION -A

There are FOUR questions in this section. Answer any THREE.

r
r
(

1. (a) What are the main parts of an industrial robot? List the name of electronic

components required to make a typical 4 DOF robot arm. Discuss common joints used

in industrial robots with sketches.

(b) Discuss the general characteristics of industrial work situations that tend to promote

substitution of robot for human labor.

(c) Briefly describe different control systems used in industrial robot.

(2+3+5)

(10)

(15)

2. (a) What do you understand by a logic control system? Give some examples of binary

sensors and actuators used in discrete process control along with their interpretations

for 0 and 1 values. (3+5)
(b) What is the meaning of scan in case of PLC operating cycle? Discuss three

different parts of scan briefly. What are the factors that influence scan time? Does scan

time affect the output of a PLC? Explain. (2+5+5)
(c) An automatic pump system is to be designed for a residential building with one

overhead tank and one underground tank. When overhead tank gets empty and there is

minimum level of water in the underground tank, pump will turn ON automatically.

Again when overhead tank gets full or underground tank gets empty, pump will turn

OFF. Draw a schematic diagram of the system with required sensors and actuators.

Also provide the following items for this system: (15)
(i) Logic network diagram

(ii) Truth table

(iii) Ladder logic diagram

3. (a) Write some advantages and disadvantages of implementing FMS. What are the

capabilities that a manufacturing system must possess to be flexible? Briefly explain. (5+ 10)
(b) What are the key differences between random order FMS and dedicated FMS?

Discuss in brief. (8)
(c) Explain the components and functions of primary handling systems and secondary

handling systems used in FMS with necessary drawing showing their positions in

different layouts. (12)
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4. (a) What are the common forms of engineering analysis performed after designing a

product? Explain each of them.

(b) Explain the following design evaluation and review techniques:

(i) Rapid prototyping

(ii) Virtual prototyping

(c) How does retrieval CAPP system differ from generative CAPP system? Discuss

generative CAPP system briefly.

SECTION-B

There are FOUR questions in this section. Answer any THREE

(15)

(8)

(4+8)

5. (a) How can you distinguish CAM from CIM? What are the other elements to be

included in CIM? (8)
(b) Wire guided and Line guided AGVs are not appropriate In highly flexible

manufacturing system- Why? (8)
(c) In 2.D barcode system, stacked barcode is mainly used to contain data. How does it

differ from matrix barcode and when do we need to use this matrix barcode system? (8)
(d) "Tree network topology is the combination of "Bus" and "Star" topologies. When

do we need to use these three types of topology? How can you distinguish those three

from each other? (11)

6. (a) Briefly explain three criteria need to be considered in designing material handling

system.

(b) What are the three different codes in Opitz system for part classification and

coding? Name the items included in each of the codes.

(c) Discuss different types of communication network with application area.

(d) How can you distinguish STP cable from WTP cable? Mention the benefits of ea~h

over the other.

(e) Arrange the machines in the cell along with the material flow for the following task

flow table:

To

A B C D E

A 20 5 0 10

From B 30 0 10 5

C 10 25 15 30

D 20 5 15 5

E 5 10 20 5

Contd .......... P/3
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7. (a) "Mesh" topology is a very secured network- how?

(b) Mention the benefits of ATM access method compared to Token passing and

CSMA/CD methods.

(c) Discuss different types of AS/RS with application area.

(d) Identify part families and corresponding machine grouping for the following part

machine incidence matrix using rank order clustering technique:

Parts

A B C D E F G H I J
1 I I I I
2 I I I I

Q)
3 I I I Ic........c::

u 4 I I Ic::l
~ 5 I I I I

6 I I I I
7 I I I
8 I I I I

8. (a) What do you understand by "Factory of the Future"? Briefly explain new concepts

of manufacturing in the "Factory of the Future"?

(b) Draw the hype cycle for emerging technologies. Discuss some examples of

emerging technologies relevant to the "factory of the future" concepts.

(5)

(8)

(7)

(15)

(15)

(20)
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SECTION -A

There are FOUR questions in this section. Answer any THREE.

1. (a) Why should SHA be continuously implemented throughout the life cycle of a system?

(b) What do you understand by the term self-insurance? Why is self-insurance considered

as no insurance?

(6)

(6)
(c) The 2013 Sayar building collapse or Rana Plaza collapse was a structural failure that

occurred on Wednesday, 24 April 2013 in the Savar Upazila Of Dhaka, Bangladesh, where

an eight-story commercial building named Rana Plaza collapsed. The search for the dead

ended on 13 May 2013 with a death toll of 1,129. Approximately 2,500 injured people

were rescued from the building alive. It is considered the deadliest garmenr-factory

accident in history, as well as the deadliest accidental structural failure in modern human

history. (6+ 17=23)

The building contained clothing factories, a bank, apartments, and several shops.The shops

and the bank on the lower floors immediately closed after cracks were discovered in the

building. The building's owner ignored warnings to avoid using the building after crcks

had appeared the day before. Garment workers were ordered to return the following day.

On the morning of 24 April, there was a power outage, and diesel generators on the top

floor were started. The building collapsed at about 08:57 a.m. leaving only the ground

floor intact. The Bangladesh Garment Manufacturers and exporters Association president

confirmed that 3,122 workers were in the building at the time of the collapse. The direct

reasons for the building problems were:

- Building built first without authorization on a pond,

- Conversion from commercial use to industrial use,

- Addition of 4 floors above the original permit

- The use of substandard construction material (which led to an overload of the building

structure aggravated by vibrations due to the generators).

The day after the Rana Plaza building collapse, the Dhaka city development authority filed

a case against the owners of the building and the five garment factories operating inside it.

Human Rights Watch stated their concern over the number of factory-building tragedies in

Bangladesh; there have been numerous major accidents in the country in the past decade,

including the 2012 Dhaka fire (Tazreen fire accident).

IndustriALL Global Union, a global union federation representing textile and gannent

workers' trade unions around the world launched an online campaign in support of the

Bangladeshi unions' demand for labour law reform in the wake of the disaster. Dozens of

consumers in the United States spoke out against unsafe working conditions found in the

factory building.

Contd P/2
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People also unleashed their anger at retailers that did not have any connections to that

specific building, but are known to source from factories located in Bangladesh.

(i) Identify the aSH losses in this case.

(ii) Explain the importance of occupational safety and health with respect to Rana

Plaza Collaspe.

2. (a) "Workers' compensation is considered as a "no-fault" insurance"- explain.

(b) A top-Juel dragster can accelerate from zero to 160 kilometers per hour in 0.86

seconds. Calculate the horizontal g-force. Also calculate the net g-force.

(c) Define lower flammable limit and upper flammable limit of gas or vapor. Provide

examples.

(d) Explain the recall-and-check method of performing Job Safety Analysis (JSA).

(e) Consider the Rana Plaza Collaspe case described in question no. 1 (c).

(i) Apply Heinrich's Domino Theory in that case to identify all the dominos labeled

with accident causes.

(ii) Heinrich believed that unsafe acts caused more accidents than unsafe conditions.

D,o you agree with his belief? Explain your answer relating it to the Rana

Plaza Collaspe case.

(5)

(5)

(5)

(5)

(10+5)

3. (a) Explain the importance of system safety in the disposition phase of the system life

~~ ~

(b) Pty Industries Ltd. is renewing their policy in July this year. In the last financial year,

they estimated they would pay $10,000,000 in wages. their premium rate was $ 1.858 per $

100 in wages according to SIC. They now know that they paid $ 12,000,000 in actual

wages for the past year. In the current year, they estimate they will pay $ 15,000,000

million in wages. (7)
Calculate their workers' compensation premium for current year assuming mod = 0.93.

(c) A woman was stocking vending machines as part of her job duties when she slipped

and fell on a floor that was in the process of being refinished with the use of a chemical

wax remover. She reported sustaining chemical bums over a large portion of her body

from the wax remover even after spending 20 minutes rinsing off in the shower

immediately following her fall. She also alleged that the bums caused her to develop an

infectious condition known as Methicillin-resistant Staphyococcus aureus (MRS A) due to

damage to her immune system. In addition, she reported a swollen eye that she believed to

be related to this event. She subsequently brought a lawsuit against the floor refinishing

company. (2+3+5=10)

Contd P/3
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Required:

(i) Which route of toxic entry took place here? Justify your answer.

(ii) Was the toxic exposure acute or chronic? Explain.

(iii) What were the health effects that resulted from the toxic exposure? Were the

effects local or systemic? Discuss in brief.

(d) Daslop is a company with operations in pharmaceutical manufacturing. The hazard

identified within this particular chemical manufacturing operation involved exposure to

highly potent active pharmaceutical powders. Pharmaceutical powders at varying exposure

levels can be extremely hazardous to workers who handle or work near them. These

powders have all four routes of entry. The company identified the hazard as a chemical

exposure to employees. To control the hazard the capability of containment bags to prevent

release of powder into work environment was augmented. The abatement approach

eliminated the need for operator use of powered air purifying respirators (PAPRs). Many

positive health, business, and risk management benefits resulted from the containment

modifications. Health improvements resulted from the intervention because employees

were not directly exposed to the pharmaceutical powders. Operator exposure rates were

significantly reduced. The business process was improved because savings in the amount

of $172,800 per year resulted from reduced PAPRs usage; employee time to put on PAPRs

was also reduced resulting in a savings of $78,000 per year. The intervention allowed for a

40% reduction in non-hazardous waste generation. Since less waste was generated, less

waste required disposal. Less IH sampling was needed to verify an adequate level of

employee protection. Savings from reduced IH sampling were $30,000 per year. (3+5+5=13)

Required:

(i) Which type of health hazard exposure control was practiced in the company

before the intervention? Justify your answer.

(ii) Which type of health hazard exposure control was augmented during the

intervention? Justify your answer.

(iii) "Personal protective equipment should be considered as a last resort for

controlling exposure" - do you agree with this statement? Explain your answer by

using the Daslop company case as an example.

4. (a) Determine the rest period for a person working for 5 min at a very heavy task with an

average energy consumption of 8 kcal/min. Use the plot in Figure 4 (a) as well as Murrell's

formula. Compare the results obtained.

Contd P/4
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Figure 4(a)

(b) What is heart rate recovery curve? Explain how work posture affects energy

consumption during physical work. (8)

(c) Read the following passage carefully. Rewrite the passage correcting the wrong

information. Also underline the corrections that you would make. (10)

Working muscles need oxygen and glucose, and these products are delivered in the blood

through the respiratory and cardiovascular systems. In order to provide more oxygen (and

more glucose), more blood must flow to the muscles. To do this, the heart must pump

more blood per unit time, that is, increase stroke volume. One consequence of the

increased stroke volume is an increase in blood pressure during physical work.

Accompanying the increased stroke volume and blood pressure is a redistribution of blood

flowing throughout the body. Let us consider the differences in blood distributions

between rest and heavy work. Because there is more blood flowing per unit time during

heavy work, the heart muscle receives more blood, although the percentage is the same. In

the case of the brain, the percentage is lower during work as a result lower volume of

blood is being distributed as during rest. The big winner of this redistribution, of course, is

the skin, which receive a greater share of a larger volume of blood. The volume and the

percentage of blood going to the skin increase during work to help dissipate heat is

generated by the metabolic process.

(d) Explain Figure 4(d) in detail. (l0)

Contd PIS
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Figure 4(d)

SECTION-B
There are FOUR questions in this section. Answer any THREE

5. (a) Define Carpal Tunnel Syndrome. Describe its symptoms and measures to avoid it.

(b) Describe different types of gloves. Discuss grip principles in detail.

(c) Describe the process of hearing.

(10)
(18)

(7)

6. (a) Write short note on 'Cumulative Trauma Disorders (CTD's)'. What control measures

will you take to prevent CTD's?

(b) Describe how overtime and shift work influence worker's efficiency.

(c) What are the categories of 'Noise Measurement Devices?' Discuss briefly.

(d) What are the guidelines for color selection?

(10)
(10)
(10)
(5)

7. (a) Discuss symptoms and basic first aid procedures for different heat illnesses.

(b) What is glare? How it can be avoided?

(c) Write in brief about the visual defects.

(12)
(12)
(11)

8. (a) Eastman and Kamon proposed in 1976 that wherever feasible a slanted surface be used.

Do you agree? Explain.

(b) Distinguish work-surface height from working height with examples.

(c) What are the problems of inappropriate contouring and cushioning of a chair?

(d) What is the second principle of seated work-surface height? Are there any special cases

related to the nature of the task that is being performed on the work-surface at odds with

this principal? Explain.

(e) Suppose you are a member of an ergonomic seat design team. You have found that
EMG activity decreases when sitting in a forward slumped posture but this posture

produces maximum pressure on the discs. Propose solutions for this design problem.

(5)
(5)
(7)

(8)

(10)

-----------------------,
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SECTION-A
There are FOUR questions in this section. Answer any THREE.

1. (a) Briefly describe three different reasons for crashing a project. Also plention the

responsible person(s) for each of the reason. (8)
(b) Committed and actual budget lines are important in time-phased budget-why? (7)
(c) How does the post control mechanism affect current project control? (5)
(d) For the following task table, propose a work schedule by leveling manpower

resources:

Task Duration (day) Manpower requirement
1-2 9 12
1-3 4 10

2-3 6 8
2-4 7 12

3-5 8 10

4-5 5 11

(15)

2. (a) If you are an employer, what should be the criteria to select a manager for your

project? Briefly explain the reasons behind setting those criteria. (8)
(b) What are the criteria to be considered in breaking down a project using WBS?

Specify importance of each criteria. (7)
(c) For the following activity table, find all possible crash times and corresponding

3.

costs:

Activity Predecessor
Duration (month) Cost (USD)

Normal Crash Normal Crash

a 4 2 1200 1800

b 4 3 1000 1200

c a 3 1 800 1600

d b 2 2 600 600

e c,d 4 1 1100 1700

f d 3 1 900 1400

g e 5 3 1400 2000

(a) Name four different types of project (based on need) with appropriate examples.

Contd P/2
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(b) Do you think conflict is good in a project environment? Justify your answer for

different types of project organogram. (6)

(c) Briefly explain the importance of "Milestone schedule" in project planning. (5)
(d) Consider a project that requires 30 units of products to be produced. An expert

worker takes 12 hrs to complete a single part. However 25 parts need to be produced

for a worker to be an expert at 75% learning rate. How many hrs does the worker need

to complete all 30 parts? If the wage rate is TK 100/hr, by how much amount will be

the budget under-estimated without considering the learning rate? (6)

(e) Investment and return for the two projects A and B are as follows: (10)

Year Project A Project B

0 -1,00,000 -1,00,000

1 25,000 35,000

2 25,000 35,000

3 30,000 30,000

4 30,000 25,000

5 35,000 22,500

6 35,000 20,000

Ba~ed on NPV and DPBP, provide your investment proposal (Either for A or for B)

with appropriate justification.

4. (a) There are four different policies in data collection. Which one do you think is the

most appropriate? Why? (6)
(b) Partnering is one of the three most important elements in conflict negotiation-

justify your answer with example. (8)

(c) Briefly describe any five major elements of a project plan with importance. (9)
(d) For the following table, draw the network diagram, calculate project duration, find

the critical path and calculate free and total slack for each task: (12)
Task Successor Duration (wk)

a 8

b 7

c a 6

d b 5

e c 5

f c,e 7

g d,e 8

h f 6

g,h 9

J g,h 9

Contd .......... P/3
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SECTION-B
There are FOUR, questions in this section. Answer any THREE.

5. (a) State the reaction for biochemical oxidation.

(b) How long will Kyoto Protocol remain valid? How was it decided?

(c) What are the five steps to effective effluent management?

6. (a) What are the two main feasibility studies that must be undertaken to assess the

impact of environmental pollution? Explain.

(b) What is the international agreement on the conservation and sustainable

development of wetlands? Explain.

7. (a) What is the impact of acid rain on buffering capacity of the soil?

(b) Write a short note on audit and certification system of ISO 14000 EMS.

(c) Describe the properties of stratosphere and Ozone Layer.

8. (a) For the following task table, prepare a work schedule by having an available

(maximum) 20 manpower resource:

(5)
(10)
(20)

(15) .

(20)

(5)
(10)
(20)

(15)

Activity
1-2

1-3
2-3

2-4

3-4

Duration (WK)

4

5
8
8

4

Manpower Requirements

20

8
10

6

14

(b) Prepare a project proposal for a new fast food chain including any four appraisal

criteria. (20)
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Learning Rate Coefficients

Unit 70% 75% 80% 85% 90%

Number Unit Time Total Time Unit Time Total Time Unit Time Total Time Unit Time Total Time Unit Time Total Time

1 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000

2 0.700 1.700 0.750 1.750 0.800 1.800 0.850 1.850 0.900 1.900
3 0.568 2.268 0.634 2.384 0.702 2.502 0.773 2.623 0.846 2.746
4 0.490 2.758 0.563 2.946 0.640 3.142 0.723 3.345 0.810 3.556
5 0.437 3.195 0.513 3.459 0.596 3.738 0.686 4.031 0.783 4.339
6 0.398 3.593 0.475 3.934 0.562 4.299 0.657 4.688 0.762 5.101
7 0.367 3.960 0.446 4.380 0.534 4.834 0.634 5.322 0.744 5.845
8 0.343 4.303 0.422 4.802 0.512 5.346 0.614 5.936 0.729 6.574
9 0.323 4.626 0.402 5.204 0.493 5.839 0.597 6.533 0.716 7.290
10 0.306 4.932 0.385 5.589 0.477 6.315 0.583 7.116 0.705 7.994
11 0.291 5.223 0.370 5.958 0.462 6.777 0.570 7.686 0.695 8.689
12 0.278 5.501 0.357 6.315 0.449 7.227 0.558 8.244 0.685 9.374
13 0.267 5.769 0.345 6.660 0.438 7.665 0.548 8.792 0.677 10.052
14 0.257 6.026 0.334 6.994 0.428 8092 0.539 9.331 0.670 10.721
15 0.248 6.274 0.325 7.319 0.418 8.511 0.530 9.861 0.663 11.384
16 0.240 6.514 0.316 7.635 0.410 8.920 0.522 10.383 0.656 12.040
17 0.233 6.747 0.309 7.944 0.402 9.322 0.515 10.898 0.650 12.690
18 0.226 6.973 0.301 8.245 0.394 9.716 0.508 11.405 0.644 13.334
19 0.220 7.192 0.295 8.540 0.388 10.104 0.501 11.907 0.639 13.974
20 0.214 7.407 0.288 8.828 0.381 10.485 0.495 12.402 0.634 14.608
21 0.209 7.615 0.283 9.111 0.375 10.860 0.490 12.892 0.630 15.237
22 0.204 7.819 0.277 9.388 0.370 11.230 0.484 13.376 0.625 15.862
23 0.199 8.018 0.272 9.660 0.364 11.594 0.479 13.856 0.621 16.483
24 0.195 8.213 0.267 9.928 0.359 11.954 0.475 14.331 0.617 17.100
25 0.191 8.404 0.263 10.191 0.355 12.309 0.470 14.801 0.613 17.713
26 0.187 8.591 0.259 10.449 0.350 12.659 0.466 15.267 0.609 18.323
27 0.183 8.774 0.255 10.704 0.346 13.005 0.462 15.728 0.606 18.929
28 0.180 8.954 0.251 10.955 0.342 13.347 0.458 16.186 0.603 19.531
29 0.177 9.131 0.247 11.202 0.338 13.685 0.454 16.640 0.599 20.131
30 0.174 9.305 0.244 11.446 0.335 14.020 0.450 17.091 0.596 20.727
31 0.171 9.476 0.240 11.686 0.331 14.351 0.447 17.538 0.593 21.320
32 0.168 9.644 0.237 11.924 0.328 14.679 0.444 17.981 0.590 21.911
33 0.165 9.809 0.234 12.158 0.324 15.003 0.441 18.422 0.588 22.498
34 0.163 9.972 0.231 12.389 0.321 15.324 0.437 18.859 0.585 23.084
35 0.160 10.133 0.229 12.618 0.318 15.643 0.434 19.294 0.583 23.666
36 0.158 10.291 0.226 12.844 0.315 15.958 0.432 19.725 0.580 24.246
37 0.156 10.447 0.223 13.067 0.313 16.271 0.429 20.154 0.578 24.824
38 0.154 10.601 0.221 13.288 0.310 16.581 0.426 20.580 0.575 25.399
39 0.152 10.753 0.219 13.507 0.307 16.888 0.424 21.004 0.573 25.972
40 0.150 10.902 0.216 13.723 0.305 17.193 0.421 21.425 0.571 26.543
41 0.148 11.050 0.214 13.937 0.303 17.496 0.419 21.844 0.569 27.111
42 0.146 11.196 0.212 14.149 0.300 17.796 0.416 22.260 0.567 27.678
43 0.144 11.341 0.210 14.359 0.298 18.094 0.414 22.674 0.565 28.243
44 0.143 11.484 0.208 14.567 0.296 18.390 0.412 23.086 0.563 28.805
45 0.141 11.625 0.206 14.773 0.294 18.684 0.410 23.496 0.561 29.366
46 0.139 11.764 0.204 14.977 0.292 18.975 0.408 23.903 0.559 29.925
47 0.138 11.902 0.202 15.180 0.290 19.265 0.405 24.309 0.557 30.482
48 0.136 12.038 0.201 15.380 0.288 19.552 0.403 24.712 0.555 31.037
49 0.135 12.173 0.199 15.579 0.286 19.838 0.402 25.113 0.553 31.590
50 . 0.134 12.307 0.197 15.776 0.284 20.122 0.400 25.513 0.552 32.142
51 0.132 12.439 0.196 15.972 0.282 20.404 0.398 25.911 0.550 32.692
52 0.131 12.570 0.194 16.166 0.280 20.684 0.396 26.307 0.548 33.241
53 0.130 12.700 0.192 16.358 0.279 20.963 0.394 26.701 0.547 33.787
54 0.128 12.828 0.191 16.549 0.277 21.239 0.392 27.094 0.545 34.333
55 0.127 12.955 0.190 16.739 0.275 21.515 0.391 27.484 0.544 34.877
56 0.126 13.081 0.188 16.927 0.274 21.788 0.389 27.873 0.542 35.419
57 0.125 13.206 0.187 17.114 0.272 22.060 0.388 28.261 0.541 35..960
58 0.124 13.330 0.185 17.299 0.271 22.331 0.386 28.647 0.539 36.499
59 0.123 13.453 0.184 17.483 0.269 22.600 0.384 29.031 0.538 37.037
60 0.122 13.574 0.183 17.666 0.268 22.868 0.383 29.414 0.537 37.574
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SECTION-A

There are FOUR questions in this section. Answer any THREE.

1. (a) What is pay pal? What role does it play in supply chain? (15)

(b) Three basic questions need to be considered when designing a transportation,
network between two stages of a supply chain. What are those? What are the possible

transportation networks? (No need to explain possible transportation networks in

. 2.

detail).

(a) What are the two types of cross-docking? Explain both .

(b) Explain "outsourcing" and "off-shoring". Explain W.W. Grainger's strategy in this

regard.

(20)

(15)

(20)

3. (a) What is Perpetual Inventory policy? Explain. (15)

(b) Daily demand for coal in Aztech steel company is normally distributed with mean

of 3000 kg and standard deviation 300 kg. They buy coal from a local supplier who

takes an average lead time of L days, with standard deviation of lead time of 2 days.

Standard deviation of demand during lead time is 6037.39 kg. In order to handle

uncertainty, Aztech maintains Safety Stock of coal of 9931.49 kg. (20)

(i) What is RoP?

(ii) What is the CSL value?

4. (a) What is "Boom and Bust" cycle in a supply chain? Explain with example. (15)

(b) Rennes Electronics Ltd. is considering aggregation of inbound shipments for 3

different components, coming from 3 different suppliers. The suppliers are located very

close to each other, therby allowing milk-run among 3 suppliers. Annual demand from

each suppliers is 15,000 units; Annual ordering cost/supplier is 5000$/year; Holding

cost 10% for all suppliers; Unit price of each of the 3 components is 100$/unit;

Supplier-specific ordering cost for each supplier is 150 $/order. (20)

(i) 'What is the common orderihg cost per order?

(ii) What should be the truck capacity?
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SECTION-B

There are FOUR questions in this section. Answer any THREE.

5. (a) What is supply chain? Explain with a suitable diagram. (10)
(b) What do you mean by process views of a supply chain? Illustrate with appropriate

figures. (20)
(c) Mention some objectives of a supply chain. (5)

6. (a) How can a company achieve strategic fit? Discuss with a practical example. (15)

(b) Briefly explain the impact of supply source capability on supply uncertainty. (10)

(c) What is a cost-responsiveness efficient frontier? (10)

7. (a) List five major drivers of supply chain performance. How do the drivers influence

the performance of a locally and globally operated supply chain? Give examples to

support your answer. (5+15=20)

8.

(b) Illustrate supply chain decision making framework. Give an example to support

your answer.

(a) Discuss the factors that influence distribution network design.

(b) Briefly present the concept of distributor storage with last-mile delivery. Under

(15)

(10)

what conditions the concept can be applied in practice?

(c) Explain a case in Bangladesh where "cross-docking" exists .

•

(10+5=15)

(10)
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~ . Table~. Standard Normal Distribution Values (Areas under the normal curve).

z 0 1.96

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0/09
.,

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359

0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753

0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141

0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517

0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879

.0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224

0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549

0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852

0.8 0.288\ 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133

0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621

1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830

1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015

1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177

1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429' 0.4441

1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545

1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633

1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706

1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817

2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857

2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 Q..4890

2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916

2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952

2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964

2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 .0.4972 0.4973 0.4974

2.8 0.4974 0.4975 0.4976 0.49.77 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981

2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990

.~..... ' ."..'
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