\” .

R A VA S

B.S¢ Engg. (IPEY1* Sem 2:30-04:30 PM Friday,09 January 2026
ISLAMIC UNIVERSITY OF TECHNOLOGY (IUT)

'ORGANISATION OF ISLAMIC COOPERATION (OIC)

DEPARTMENT OF MECHANICAL AND PRODUCTION ENGINEERING

MID Semester Examination Winter Semester: A.Y. 2024-2025
Course No. IPE 4101 ‘Time: 2 Hours
Course Title: Introduction o Industrial and Production Engineering Full Marks: 120

Answer all of them. i marks. Do
question paper. Symbols carry their usual meanings. [ ing data. Programmable
calculators are not allowed.

1. (%) SmarTech Lid. is a manufacturing organization that produces electronic home  [10]
appliances. The organization owns one ‘machines, workers, and materials CO2. POl
are used to convert raw materials into finished products. The company management plans WKI, WK3
production, controls costs, and ensures quality and safety. Explain why the factory of
SmartTech Ltd. is considered the basic unit of production and describe its key concepts.

Explain how SmartTech Lid. functions as a decision-making unit and identify the types
ns taken a this level
(b) EcoHome Ltd. is a manufacturing organization that mass produces electric Kitchen ~[10]
appliances. The company operates one factory where raw materials are processed, €02 PO}
assembled, inspected, and packed. Due to increasing demand, the management plans to

low
Explain which type of plant layout is most suitable for EcoHome Ltd. and discus:
advantages and disadvantages.

() EcoHome Ltd. has taken initiatives to reduce energy consumption, minimize waste [10]
generation, and improve worker safety in its manufacturing operations. Identify which CO2 PO1
UN Sustainable Development Goal (SDG) is being addressed by these initiatives. List WKI, WK3
the eight targets associated with this Sustainable Development Goal.

(@) A factory produces a single type of industrial component with an annual production ~[10]
quantity of approximat
should be adopted ins
production quantity and product variety, and different types of production layouts.

(b) List and discuss about the four functions within the cycle of information processing
activitis within ‘Manufacturing Support System®

03, PO1
WK2, WK3

() A glass manufacturing process produces flat glass sheets with a target final thickness of 10}
0 mm. The process standard deviation is 0.12 mm. The company has decided to €O POL
construct a 3-sigma control chart for the process mean. Five samples are taken cach day.

and i

for is given below:
_ Day __Sample Mean
S - 6.05

SR S 598
I 602
— 4 _610 |
5 ¢4 |

process is in-control or out-of-control,

with justification.

3 (a) Draw the ‘Manufacturing Control Information Flow’ diagram and bricfly discuss (15]
about Control function i
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(b) A quality control department collected data on customer complaints related to |
manufacturing process over a certain period. The frequency of complaints in diterent cosror

as is shown in the table beloy o -
moanl'IEl nt | Frequency |

al error 38

34

Improper assembly
Loose components -
Color mismatch

Packaging defect
Missing parts

Excess noise ]

Wrong labeling

Oth

ers
Lt e soven Qualty Control Tooks,

e daa
‘@A ey mdwes a metal bracket using & bateh production system. The bracket is (18]
sed at a work-center, and the production engineer collected the following time-  CO% P01
slndy nformation for ome bracket W, wih
Actual aperation time =2 e
Han min

fing e O i
batch the machine e et

L0shifiswesk

Hours per shift = 8hr/shift
The sme jobcan beprocessd n parallel using multiple identical resources:
ber of work-cer
o macager nforme you that due 1 ea operaing condiions:

09

U 5
Avllhhllily, 095

(i) Calculate the eyele time, T..

(ii) Calculate the batch proeessing time, T, to produce one full batch.

(iif)Calculate the average production time, T,

(iv)Caleulate the average production rate, Ry (parts/hour)

) Calclate the weekly production capaciy P[(pnn:/w«k) assuming  full
scheduled time is available.

(Cakeoue the elfctive weekly production eapacity incorporating both
v (&) and uthization (V).
(b) What are the important Design Considerations for designing Machine Tools. 2]
o4 P01
WK3, WKd
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