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Q1

a)

b)

Explain four (4) types of phase in the lifecycle of a product.
(4 marks)

Explain the difference(s) between CAD, CAM -and CAE by using an
example.
(6 marks)

Brodential Takaful promotes their insurance plan packages by mailing
thousands of individually composed and typed letters to potential clients. A
time study has been conducted on the task of preparing letters for mailing.
On the basis of the following observations, Brodential takaful wants to
develop a time standard for this task. The company’s personal, delay and
fatique allowance factor is 15%.

Using time study approach, and assuming letters are prepared by the two
clerks, the company has summarized their findings for 5 random cycles of

letters preparation in Table Q1(c).

Table Q1(c): Time Study for Letters Preparation

Observation (Time in Minutes)
1 2 3 4 5

Work Elements

1. Compose and type letter 8 10 9 21% 11

2. Type envelope address 2 3 2 1 3

3. Stuff, stamp, seal, and sorting

2 1 5% 2 1

*Process error

(1)  Assume that work element 1 and 2 have 115% performance rating and
work element 3 have 105% performance rating, calculate the standard
time for the whole letter preparation. '

(7 marks)

(i) With assumptions that the company has 28 full working days per
month with 8 hours daily, estimate roughly the number of letters that
can be email to the potential clients per month.

(4 marks)

(iii) Estimate the salary of a clerk daily if the cost for this process per letter

is RM 3.50 using your estimation in Q1(ii).
(4 marks)
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Q2

a)

b)

BBM 40402

Explain the two (2) factors influencing layout planning.

(4 marks)

Describe the difference(s) between product and process layout by using an

example.

(6 marks)

The performance of wing assembly line in CRK Aero Sdn.Bhd is presented

as below:
Table Q2(c): Wing Assembly Line Process
Task Assembly Time Task Must Follow
(minutes) Task Listed Below
A 10 -
B 11 A
C 5 B
D 4 B
E 11 A
F 3 C,D
G 7 F
H 11 E
I 3 G, H

(1) Draw a precedence diagram for this operation.

(4 marks)

(i) Assuming 8 hours of working pef day, and daily production of 30
units of wing assembly, calculate the cycle time.

(3 marks)

(1i1) Calculate the theoretical minimum number of workstations.

(3 marks)

(iv) Balance the assembly line by assigning tasks into workstations.
Calculate the overall efficiency of this balanced assembly line.

(5 marks)
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Q3 a)  Explain the four (4) types of inventory.

(4 marks)

b)  Describe the three (3) types of cost in an inventory system.

(6 marks)

c) A quality engineer is monitoring the performance of 20 assembly lines of a
new Macbook Air. The performance for each assembly line (measured using
defects per 800 products) for a particular day is summarised as in Table

Q3(0).

Table Q3(c): Defects per Assembly Line

Line No. Defects Line No. Defects
A 7 K 17
B 5 L 9
C 20 M 14
D 10 N 4
E 11 6] 9
F 8 P 8
G 12 Q 12
H 9 R 4
I 6 S 6
J 13 T 16

(i) Determine the Upper Control Limit (UCL) and Lower Control Limit
(LCL) for a 99.73% (3-sigma confidence level).

(4 marks)

(i1) Plot a simple 3-sigma p-chart using information from Q3(c)(i) on

graph paper.

(8 marks)

(i11)) Determine the assembly line(s) with unacceptable defect rates (if any)
and provide evaluation on what should be done with the problematic

assembly line(s).

(3 marks)
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Q4

a)  Explain the three (3) integrated systems include in ERP.

(6 marks)

b)  Bantai Medivest, a company that markets needles to hospitals, would like to
reduce its inventory costs by determining the optimal number of needles to
obtain per order. The annual demand for these needles is 1,000 units, setup
or ordering cost is RM10 per order; and the annual holding cost per unit is
RMO0.50. This company has a 250 working days per year.

(1)  Calculate the optimal number of units per order.

(i) Calculate the total annual inventory cost.

(2 marks)

(2 marks)

(ii1)) Due to weaker currency rates, annual setup cost and holding cost have
experienced 10% increment while annual demand has dropped to 700
units. Calculate the changes compare to the original total annual

inventory cost.

(6 marks)

¢) A machining centre has received job tasks as shown in Table Q4(c). Jobs
are logged as they arrived. Choose the best job sequence according to:

Table Q4(c): Job Tasks for Machining Centre

Job Processing (Days) | Due Date (Days)
A 3 6
B 1 4
C 4 10
D 6 12
E 5 5

(1) Earliest Due Date (EDD)
(1) First-come, first-served (FCFS)
(ii1) Shortest Processing Time (SPT)

— END OF QUESTIONS -

(9 marks)
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FINAL EXAMINATION
SEMESTER / SESSION : SEMESTER 1/2018/2019 COURSE : BBA
SUBJECT NAME : PRODUCTION CONTROL  SUBJECT CODE : BBM 40402
LIST OF FORMULA

Time Studies

Average observed time = (sum of times recorded) / number of observations

Normal time = (average observed time) x (performance rating factor)

Standard time = (total normal time) / (1 — allowance factor)

szé n—1 5 -1

1= Required sample size
7 . 2= pumber of standard deviations required for desired level of
Z8 ) confidence {from bk}

X

s = standard deviation of the initial sample

I = mean of sumple size

fre geeuracy tevel desired fn percent of the job element, expressed
ax decimal (5% = 05}

S

e Reguired sample size

2+ nupnber of standard deviations required for desired Tovel of
confidence (from table)

p = gstinmsted value of sample praportion {of time wuorker is
abserved bosy or wlled

b gogeplable error Jevel, i percentage decimals (3% = 053

Process Layout Analysis

! "
¥
minimize cost = Z Z XyCy

fml ferl

i,j = individual departments
Xy = number of loads moved from dept.i to dept.j

Cy; = cost tomove a load between dept.i and dept. j

i T, i 2
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LIST OF FORMULA

Assembly Line Balancing
Cycle Time = Production tihe avoilable per doy / units required per day

-
=y 1

minimum workstations = ——
cyele time

3 Task times
(actual number of workstations) X (Largest assigned cycle time)

Efficiency =

Inventory Control

PAIAY
N H

Total Cost = Carrying costs + Qrdering Costs + Puchase Costs

o QH DS
TC = Gt 5+ PD

D = Demand, 5 = Ordering Cost, H = Holding Cost, O = units per order

Statistical Process Control: Mean Chart

Upper Control Limit {UCL) = X + zoy
Lower Control Limit {(LCL) = £ ~ 20y

¥ = mean of the sample means or o target value set for the process
z = number of normal standard deviations {2 for 95.45%, 3 for 99.73%)
xow < i
ag = standard deviation of the sample means = s
W
o = population {process) standard deviation
n = sample size

Statistical Process Control: p- Chart

(1~ p)

R e

n
UCLy = f + 204
LOLy == 7 — 204
7 = mean fraction defective in sample

2= number of standard deviations (2 for 95.45%, 3 for 99.73%)
ap = standard deviation of the sampling distribution
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LIST OF FORMULA

Job Sequencing

Average completion time = Sum of totaf flow time / Number of jobs

Utilization metric = Total job work {Processing Time} / Sum of total flow time

Average number of jobs in the system = Sum of totdl flow time / Total job work {processing) time
Average job loteness = Total lote days / Number of jobs

Critical Ratio (CR} = Time Remaining / Worksdoys Remaining = {Due date ~ Today's Due} / Work time remaining

Just-in-Time inventory & Scheduling

DS

= HE= @

D = Annual Demand, § = Setup Cost, H = Holding Cost, d = Daily demand, p = Daily production

Number of Kanbans = {Demand during lead time + Safety Stock) / Size of container
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