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Q1 (a) Describe briefly the definition of industrial engineering (IE).
(2 marks)

(b) The design or improvement of a system of people, machines, information, and
money to achieve some goal with efficiency, quality and safety. Explain how IE
can be applied to efficiency, quality and safety of a system.

(3 marks)

(c) Cumulative Trauma Disorders (CTDs) or Repetitive Strain Injuries (RSIs) are
work related injuries that caused by physical stressors that place pressure or stress
on parts of the body including joints, muscles, nerves, tendons and bones. Classify
the risk factors for office-related CTDs by using the aid of sketching diagram.

(3 marks)

(d)  An organization would like to improve the workstation of clerks in the
administration department considering ergonomics concern. As a job analyst,
suggest SIX (6) tips for computer workstation design based on ergonomics point
of view.

(6 marks)

(e)  List TWO (2) neutral postures and FOUR (4) risks factors that might cause
awkward positions.

(6 marks)

Q2 (a) Identify TWO (2) factors that contribute to improper facilities utilization.
(2 marks)

(b) Identify FOUR (4) problems of location identification occurred among
entrepreneurs.

(4 marks)

(c) Hamid’s Video, a major rental and TV sales chain headquartered in Johor Bahru,
is about to open its first outlet in Kulai. He wants to select a site that will place the
new outlet in the center of Kulai’s population base. Hamid examines the seven
census tract in Kulai, plots the coordinates of the center of each from a map. He
looks up the population base in each to use as a weighting. The information
gathered shown in Table Q2 (¢). Determine the coordinates that represent a
central location for the new outlet by using Minisum Model.

(4 marks)
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Q3

(d)

(a)

(b)

(c)

(d)

Tailwind, Inc. produces high-quality but expensive training shoes for runner.
Manufacturing the shoes requires 10 separate tasks. There are 400 minutes
available for manufacturing the shoes in the plant each day. Daily demand is 60
units. The information for the task is shown in Table Q2 (d).

(i) Draw the precedence diagram.

(2 marks)
(i)  Calculate the cycle time.

(1 mark)
(ii1))  Calculate the theoretical minimum number of workstation, TM.

(1 mark)

(iv)  Construct tasks to the minimum feasible number of workstation.
(5 marks)

(v) Calculate the overall efficiency of the assembly line if 5 workstations were
implemented.
(1 mark)

A project is a temporary endeavor undertaken to create a unit product, service or
results. Generalize TWO (2) major characteristics of a project to satisfy a
customer’s need.

(2 marks)

Explain FIVE (5) steps on defining the project in Project Management.
(10 marks)

A successful Six Sigma Program will yield the benefits to the management of the
organizations. List FOUR (4) benefits of Six Sigma Management.
(4 marks)

The model that is used to improve a process in Six Sigma management is called
the DMAIC Model, which is stand for Define, Measure, Analyze, Improve and
Control. Explain the Improve phase of DMAIC Model.

(4 marks)
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Q4

Q5

(a)

(b)

(c)

(d)

(a)

(b)

Total Quality Management (TQM) is generally acknowledged as an enhancement
to the traditional way of doing business. Investigate FOUR (4) purposes of TQM.

(4 marks)

Business Excellence Model (BEM) highlighted customer focus and workforce
focus in its model. Distinguish TWO (2) criteria for both customer focus and
workforce focus.

(4 marks)

Give TWO (2) purposes of Pareto Diagram and TWO (2) purposes of Ishikawa
Diagram.
(4 marks)

Table Q4 (d) provides a list of 16 issues that led to incorrect formulation in
Richard Dulski’s jam manufacturing unit. Classify the issues given by using
Ishikawa Diagram based on 4Ms method.

(8 marks)

Variable Control Chart known as a graphical record of a particular quality
characteristic. List FOUR (4) objectives of Variable Control Chart.
(4 marks)

The XYZ Manufacturing wishes to monitor and control the product’s dimension
during machining process. Each data are taken based on data of measurements as

summarized in Table QS (b). [Refer Table B for the value of 42, D3 and Dy].

(i)  Determine the control limits for the X-bar chart.

(6 marks)
(il)) Determine the control limits for the R-chart.

(5 marks)
(iii) Plot the X-bar chart for preliminary data with trial control limits

(2 marks)
(iv) Plot the R-chart for preliminary data with trial control limits.

(2 marks)
(v)  Discuss the quality condition of the dimension measurements.

(1 mark)

- END OF QUESTIONS -
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Table Q2 (c)
Kulai Tract Coordinate (x,y) Population
(000)

101 (25.,45) 7
102 (25,25) 5
103 (55,45) 10
104 (50,20) 7
105 (80,50) 10
106 (70,20) 20
107 (90,25) 14

Table Q2 (d)

Task Performance Time (min) | Predecessors
A 1 -
B 3 A
C 2 B
D 4 B
B 1 C.D
F 3 A
G 2 F
H 5 G
| 1 E,H
J 3 |

5
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Table Q4 (d)

1. Incorrect measurement 9.Variablity

2. Antiquated scales 10.Equipment in disrepair

3.Lack of clear instructions 1 1. Technician calculation off

4.Damage raw materials 12.Jars mislabeled

5.0perator mislead display 13. Temperature controls off

6.Inadequate cleanup 14.Incorrect weight

7.Incorrect maintenance 15.Priority miscommunication

8.Inadequate flow controls 16.Inadequate instructions

Table Q5 (b)
Subgroup | Date Time Measurements (mm)
Number Xi X2 X3 X4 Xs
1 03/09 08:00 6.0 5.8 6.1 6.9 7.4
2 14:00 6.2 6.2 6.5 59 5.7
3 04/09 08:00 6.0 6.5 7.3 6.1 5.9
4 14:00 6.6 5.8 7.4 5.3 7.3
5 05/09 08:00 5.8 6.5 5.8 6.6 7.4
6 14:00 6.8 7.3 6.4 5.9 5.8
7 06/09 08:00 6.9 6.1 6.2 5.9 5.8
8 14:00 7.2 59 51 5.8 6.4
9 07/09 08:00 59 5.7 6.6 6.5 6.2
10 14:00 6.7 6.9 5.9 13 6.0
6

CONFIDENTIAL




BNM31903 / BNJ30403

CONFIDENTIAL

COURSE CODE: BNM 31903 / BNJ 30403

PROGRAM CODE: BNM / BNL

FINAL EXAMINATION

SEMESTER / SESSION : SEMESTER 11 2018/2019
COURSE NAME : INDUSTRIAL ENGINEERING AND
QUALITY MANAGEMENT

"BTF6T "V "USHO0YOYSUO]) 15344 SAIQ 20qIRY J1ed ()1 "ALLS Y IBLAGOD

S8C1 SI¥F0 1T6'S 6¥S'L 6CL0 SEL'E OLF'T #0€°0 06¢'1T 01€0 6986’0 0890 0810 IL90 0T
L6STT €OP'0 168'S L8P'1 +ELD 689°€ €8F'1 06¥'0 £0S°1 L6¥0 £986°0 869'0 L8310 BBYO 61
BOO'L 16€°0 9S8'S vTIT 6ELD 09’ S6t'1 SL¥C BIST T8FO <860 BIL'0 $61°0 LOLO 81
CCO'L BLE'D 0TR'S 9SE'T +hL0 885°c TI§'T 85¥'0 ¥EST 99470 SPB6'0 6ELD EOTO RELO Ll
LEQT €9€°0 TRLE CBT'T OSL'O Ttse T8 ObF0 TSST BHFO SER60 £9L'0 TITO 0SL'0 91
ESOL LPED IPLS €OTL 9520 re ST 1270 TLS'L 82v0 ETB60 68L°0 £€T0O SLLO 9|
TLO'1 8TEO 969 8II'T €9L0 Lot'e £96°1 G6E0 65T S0F0 01860 LI®'0 SETO TORO vi
£69°L LOE'0 L¥Y9'S STOT OLLD gtL'e S8l wLEO BIYT TIBED PoLE0 0S80 6pT0 TEBO €l
5 LIL'T €8T0 ¥65°C TT6'0 BLLO BSTE 019°T 9FE'0 9%9'1 #SE0 9LLED 988°0 99T°0 9980 <l
"g PPLL 9ST0 SECS 1180 LBLO ELT'E LED'T €IE0 6491 TZE0 ¥SL6'0 LT6'0 S8T0 <060 I1
ﬁ LLL'T €TT0 69%'S L1890 LeL'0 8L0°E 6991 9L4T0 OIL'T #8TO LTL60 SL6'D B0E0 6F6°0 ot
Qﬁ 918l p8I'0 €6E'S LPSD B0BO 0L6'T LOL'T TETO T9L°1 6ETO £696'0 TEOT LEE0 0001 6
;E FOR'L OEI'0 90E'C 880 OTRQ Lr8T [ELT 6L170 SIRT S81°0 05960 660°1 €LE0 19071 8
= FI6'T 9L00 $0T'S +0T0 €ERD LT O08'T €IT'0 TBB'T BITO ¥656'0 2811 6190 PEL'L L
g ¥00'T 0 8L0€S 0 SPR0 PEST PL81 6200 OL6'1 0£00 cIs6'0 L8T'1 €8¥0 CTTI 9
= FIre 0 si6y 0 980 97e'T 6’1 0 680°C 0 00¥6°0 LTV LIS THE'T s
- A T4 0 869% 0 0880 60T 880C 0 99T7¢ 0 EIT6'0 8C9°1 62L0 0051 L
o ¥LET 0 8SE¥ 0 8880 £69'1 9LTT 0 8967 0 TYBE0 ¥e6'l €201 CeEL'] £
% LoTe 0 989¢ 0 €580 BTI'T 909°C 0 L9T¢ 0 6L6L°0 659°C OR8'l ITIT [

e '‘a ‘g ‘a ‘a P p ‘g g *g g ¥ vy Iy oy % " IdAYS
SLIAKT TOUINOD HO4 SAQLIVA ANIT TVAINID SLINIT TOULNOD HNTT TVHINDD  SLOATT TOEINOD NI

HOJ HOLOVA A0 SHOLOVA HOd HOLDVA HOJ SH0IOVA SNOLLYAHASHO
STOINVH A0A LAVHD SNOLLYIAHA QAVANVLS H01 TIVHD SEOVIAAV
HOA TAVHD

SLIBL) ) pUE ‘s Y 10] SHIIT [oNU0)) of puk saury enua) Sunadwoe) o) s1opey  § AIGVL

CONFIDENTIAL



