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I'hcre arc 6 (Six) questions. Answer all of them. The symbols have their usual meanings. Marks of each

question and corresponding CO and PO are written in brackets. Assume reasonable value for any missing
data

1. a Which chart is preferable between X - R and X - S chan? List and explain at least three
advantages of control chaRs.

(2+3=5)
(C02)
(P02)

b. A furniture manufacturer and its customer have decided to adopt the double sampling plan as

a quality control measure for their products. I'heir sampling plan consists of the following:
Lot size, N = 4000

First Sample size, ni = 50 First trial acceptance number, cl= 3
Second Sample size, 112 = 90 Second trial acceptance number, c2 = 5

Find the total probability of acceptance in the combined first and second sample for. fraction
non-conforming value, p = 0.05 and 0.1.

(15)
(CC)2)
(P02)

C. A toy buyer agrees with the manufacturer to follow a Sequential sampling plan having the
following parameters (having usual meanings).
a= 0.06, p= 0.12
Pl = 0.02, P2 = 0.1

Compute and write the Acceptance limit line equation and Rejection limit line1

(10)
(C02)
(1)02)

equatIon
If the 10th and 30th unit drawn are non-confonning, should the lot be accepted Ol
rejected? Show using a rough plot.

2. a. A toy manufacturer produces tennis balls with a target diameter of 20 mm. From the past
records it has been found that the standard deviation of diameter of the balls is 0.2 mm. As a
part of statistical quality control, samples of size 8 are taken everyday. The mean diameter
was obtained as 20.2 mm. Probability of type 1 error (or level of significance a) is specified
as 0.06

(10)
(C02)
(P02)

Use Hypothesis testing to determine if the process mean really shifted?
Calculate the value of type II error, p.11.

b. In a discrete pans manufacturing company, data was collected from a lathe machine, regarding
diameter of a cylindrical component. The first ten samples were collected in 10 days, after
which the machine was set up again after lubrication. Then another ten samples were collected
in the next ten days. The measured diameters of twenty samples are recorded in the Table

below

(20)
(C02)
(P02)
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Given that the target lucan value was 11 mm and the standard deviation was Imm

3. a. Suppose you are a production manager at a manufacturing plant that produces automotive
components. Your plant is facing challenges with equipment downtime7 quality issues) and
inefficiencies in production processes. To address these challenges? you’ve been focusing on
implementing Total Productive Maintenance (-rPM) principles to improve equipment
effectiveness and overall production efficiency. Discuss the eight Pillars of -rPM and provide
examples of how each pillar can be applied in your automotive component manufacturing
plant?

b. In a chair manufacturing company, the production specification for a week is as follows:
• Scheduled operation = 12 hours/day for 6 days/week

• Manufacturing downtime due to meetings, material outages) training? brcaks7 ,Ind so
forth = 510 minutes/week

Maintenance downtime scheduled and equipment breakdown = 238 minutes/week
Standard cycle time = 0.45 minutes/unit
Total Production for the week = 6600 units@

• Defective parts made = 23 units
Calculate the Overall Equipment Effectiveness for the week

@

•

4. Luffy is a quality assurance manager at a food processing company that specializes in
producing canned goods, such as fruits and vegetables. Recently, there have been concerns

raised by customers about the consistency of product quality, particularly regarding the taste
and texture of the canned fruits. Some customers have reported variations in taste and texture

between batches, leading to dissatisfaction and a decline in sales. As a res,ultp the company’s
reputation and market share are at risk. To address these concerns about product quality
consistency and improve overall product quality, Luffy decided to implement ’I-otal Quality
Management (TQM) principles. Describe any two distinguishing characteristics of TQM and
briefly discuss how Luffy applied them in his company to improve overall product quality and
customer satisfaction

a©

Copy and complete the table

Construct a X chart followed by a CUSL-M chart and differentiate the performance
between them

Table: Data collected from Lathe Machine
Cumulative Sample i Xi Sample

Sample deviation
deviation

Samplei
Xi Sample

deviation
Cumulative

Sample
deviation

11.2
10.77

10.27

11.29

10.29

11,27

12,31

11.19

10.28

11.13

1

2

3
4

5

6

7

11 11.71

11 69

12.13

11.11

10.51

11.8
9.72
12.23

11.92
1 1 .02

12

13

14

15

16

17

18

19

20

(15)
(C04)
(P03)

(5)
(C04)
(P03)

(5)
(C03)
(P03)
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b. It is argued that iSO 9000 is not an alternative to l-QMp rather complementary. What are the (9)

eight 'FQM principles behind ISO 9000 QMS to justify this? ((-c)3)
(P03)

Ce
You arc a production manager at a textile manufacturing plant that produces garments for a

global fashion retailer. '1-he company is facing challenges with long changeover times between

production runs, high inventor) levels, and inefficiencies in the production process. To
address these challenges, you have decided to implement several manufacturing improvement
methodologies. Discuss how the following could be implemented in your tc>.tile
manufacturing plant

(2X3 =6)
(C03)
(P03)

SMI iD
1.can manufacturing

ZQC
11

111

5. ae SoYota, an automotive pans manufacturer has been experiencing a rise in defects in one of its
crltlcal production processes. 'l'his surge in defects has led to increased scrap rates! rework
costs7 and customer complaints. To address this issue, the company decided to implement the
DMAIC methodologY. Develop a DMAIC model for Soyota which will enable the company
to reduce the number of defects.

(10)
(C04)
(P03)

b. Discuss the three kinds of losses mentioned by 'raguchi. For a garment’s product> identify two
quality characteristics and state which type of quality loss is suitable for those 2 quality
characteristics,

(3+2=5)
(C04)
(P03)

C8
A companY uses 'l-aguchi Loss Function. They manufacture water pumps, with a target output
rotatlonal speed value of 240 rpm . The record shows that the population standard deviation of
rotational speed is 2 rpm. In case of any deviation from the target output rpm value)
[c:calibration is required with certain costs associated. It is estimated that when the deviation
IS IO rpm the average cost of rccalibration is $500. Several measurements of rpm values for
multlplc pulnps were rCCOFdCd. It was found that average or mean output speed is 220 rpm
1;or multiple units, what is the loss for nominal -the-best situation?

(5)
(C04)
(PC)3)

6. a. According to the Juran model, 100% good quaIIty level may not be of interest to the company
in tcnn s of cost. If this is true, then zero defect concept is not economically beneficial. Do you
agree? Justify with schematic diagrams.

(7)
(COI)
(POI)

b. Fhc manager of a chocolate manufacturing company assembled a PDC A cycle team to address
declining pFC)duct qualitY and customer complaints. The team sets a goal of achieving a 20%
lmprovcmcnt in product qualitY and customer satisfaction within 60 days. After identifying
nadequate training for production staff and material sourcing as a significant issue7 the team

suggests the following changes:

(13)
(COI)
(POI)

•

•

•

•

•

Ilnplcmcnting a comprehensive chocolate-making training program for production staff
Introducing a buddy system for new hires, pairing them with experienced chocolatiers
Enhancing quality control through regular taste-testing sessions.

Upgrading production equipment for improved efficiency,
Sourcing premium-quality ingredients to enhance the taste and quality of chocolates.

Using the above information, develop a brief hypothetical PDCA cycle. The cycle can be a
successful one or the opposite depending on your choice
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-N
C8 A seAior manager at a manufacturing compan} that produces electronic components observes

that the company has been experiencing declining productivity, increasing dcfccts7 and a

decrease in customer satisfaction. To address these challenges, he decided to implement
improvements in management practices As p,ul of this initiative, he decided to study and

apply Ldward Deming's 14 points for management. State and explain anY 10 points from
Edward Dem ing's prescribed points for management

(10)

(COI)
(POI)

The End

Formula and data sheets

3

4

5

6

7
8

1.023 1.954 0 2.568 1.693 0 2.574

2.2820.729

0.577

0.483

0.419

0.373

1 .628

1.427

1.287

1.182

1 .099

0
0

0.030

0.118

0.185

2.266

2.089

1 .97

1.882

1.815

2.059

2.326

2.534

2.704

2.847

0
0

0

0.076

0.136

2.114

2.004

1.924

1.864

UCL = i + A2R
CL = i
LCL = i – A2R

UCL = D.tR
CL = R
LCL = D3R

UCL = 1 + 435
CL = i
LCL = i – 435

UCL = B4S
CL = S
LCL = B3S

S = q / E r= ( T I i ) 2

„= = '"[F I

C

r, = iI (’i) Pi(1 – P)"–'
i=0

„= = '"[T]

'"[=]b k = z„ [ HI
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