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calculators are not allowed.

1. (a) SmartTech Ltd. is a manufacturing organization that produces electronic home
appliances. The organization owns one factorY where machines, workers, and maje[ial?
are u ,cd to convert raw materials into finished products. The companY management plans_

production. controls costs, and ensures qualitY and safetY. Explai? w9Y the factorY pf
kmartTech Ltd. is considered the basic unit of production and describe its keY concepts'

Explain how SmartTech Ltd. functions as a decision-making unit and identifY the tYpes
of decisions taken at this level.
Ecc)Home Ltd. is a manufacturing organization that mass produces electric kitchen

applianc..es. The company operates one factory where raw materials aFe proEessed,
assembled, inspected, and packed. Due to increasing demand, the manageme?}.plays to
rearrange machines inside the factory to improve material flow and reduce handjing tlnIF
Explain which type of plant layout is most suitable for Ecc)Home Ltd' and discuss lts

advantages and disadvantages.
Eco[lome Ltd. has taken initiatives to reduce energy consumption9 minlmlze waste
generation9 and improve worker safety in its manufacturing operations. !dFTti fY whifl!
i& i-istainable D ev,elopment Goal (SD(,) is being addressed by these initiatives. List
the eight targets associated with this Sustainable Development Goal
A factory produces a single type of industrial component with an annual prolluctloT
quantity of approximately 5,000–6,000 units. Identify the type of prodTction tha}
should be adopted inside the factory. Draw a figure showing the relationship between
production quantity and product variety, and different types of produ.ction laYou.ts'
-List and dis&uss ah)ut the four functions within the cycle of information processing
activities within 'Manufacturing Support SYstem’

A glass manufacturing process produces flat glass sheets with a target final thJick.TT of
6. i mm. The process standard deviation is 0.12 mm. The companY has decicIee to
construct a 3-sigma control chart for the process mean. Five samples are taken each daY'
and the sample_mean thickness (mm) for five consecutive days is given below
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Draw. the contro1 chart and comment whether the process is in<ontrol or out4f40nt

u'ith justification

3 (a) Draw the 'Maauhcturing Coatrol InfornaUn non’ diagram and bdefl> discuss 1151

about bNlanuractaring Control• fwrction ofmanufactwing supNn system'
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A quality control department collected data on customer complaints related to a
mar{ufa(,.{uring prot.es; over a certain period. The frequency of complaints in different
areas IS

(b)

List the seven Quality Control Tools.

Draw a Pareto Diagram and identif} the vital few and trivial many from the
above data

A factory produces a metal bracket using a batch production system. The bracket is
processed at a work-center9 and the production engineer collected the following time-
study information for one bracket:

Actual operation time = 2.5min/pc
Handling time = 0.8min/pc
Tool handling time = 0.7min/pc

Before starting each batch, the machine requires a setup:

Setup time= 45minBatch quantity = 120pcs

The plant runs the following weekly schedule:
Number of shifts per week = 10shifts/week
Hours per shift = 8hr/shift

The same job can be processed in parallel using multiple identical resources:
Number of work-centers = 5

Now the plant manager informs you that due to real operating conditions:
Utilization, U = 0.95
Availability, A = 0.95

4 (a)

(b) What are the important Design Considerations for designing Machine Tools.
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shown in the table below
Area of Complaint
Dimensional mt les

ImDroDer assembl

Loose components
Color mismatch
Packagjng defect
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(i) Calculate the cycle time, T'.
(ii) Calculate the batch processing time, Th. to produce one full batch
(iii)Calculate the average production time, Tp
(iv)Calculate the average production rate, Rp(parts/hour).
(v) Calculate the weekly production capacity, PC(pans/week)

scheduled time is available.

(vi)Calculate the effective weekly production capacity
availability (A) and utilization (U).

fullassurr)lrlg

incorporating both
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