
 

 

Production and Operations Management 
Normal Examination Period 

June 12, 2014 (Thursday), 9:00 a.m. 

 

NAME _______________________________________________________ 

 

 

 CONSULTATION OF ADDITIONAL MATERIAL IS STRICTLY FORBIDDEN. THE EXAM 

HAS EXACT DURATION OF 2 HOURS AND 30 MINUTES, WITH NO FURTHER 

TOLERANCE GIVEN. 

 

PLEASE READ THE FOLLOWING INSTRUCTIONS BEFORE STARTING THE EXAM: 

 

 

1. Leaving the examination room implies the final delivery of this exam. 

This includes exiting the room to use the sanitary facilities.  

2. Please contact your instructor if you decide to forego the evaluation 

of this exam. 

3. This exam has 18 pages. DO NOT UNSTAPLE THEM. 

4. Always write down your name in the specified spaces. 

5. The utilisation of cellular phones, headsets, or electronic devices 

other than your calculator is strictly forbidden. 

6. Additionally, the usage of any feature cellular phone capability, 

including voice and/or text communication, clock, or calculator is 
strictly forbidden. 

7. At your desk you may only have this exam, a calculator, a pen/pencil 
and a valid ID with photographic identification. 
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(I) (2.5 values) 

Please mark the correct answer with an "X" on the shaded column. 
A wrong or misplaced answer is considered null. 

 

[0.5] One of the following options is NOT a process strategy. Please 
identify it: 

1  Feature Focus 

2  Product Focus 

3  Assembly Line 

4  Mass Customization  

5  Process Focus 

 

[1.0] METALINOX produces metal parts. The parts are fabricated according to 
a two-stage process. The parts are, first, cut and, second, bended.  Currently, 
6 parts are being processed. The processing times for each of the two 
machines are the following: 
 

 Parts (Processing hours) 

 A B C D E F 

Cutting (M1) 4 4 6 2 3 1 

Bending (M2) 5 2 8 3 7 2 

Which of the following sequences minimises total processing 

time: 
 

1  
A-B-C-D-E-F 

2  
F-D-E-A-C-B 

3  
F-D-B-A-E-C 

4  
F-D-B-E-C-A 

5  F-E-D-C-A-B 

 

[0.5] Fifty multimeter were tested for 10.000 hours. Knowing that 
the failure rate FR(%) was 12% and that the total operating time 

of the 50 multimeters was of 45.300 hours, the MTBF is: 

1  8333 hours 

2  7550 hours 

3  3775 hours 

4  4700 hours 

5  8000 hours 
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[0.5] An electronics system has 4 sequential components with individual 
reliabilities of 0.85, 0.80, 0.99, and 0.95, respectively. If a double 
redundancy is introduced for the first two components, the system 
reliability is: 

1  0.82 

2  0.58 

3  0.97 

4  0.88 

5  0.93 
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(II)(5 values) 

SONATURAL is launching a new softdrink product line. The production 

manager estimates that the following activities and costs will be necessary 

for the completion of the project: 

Activity A B C D E F G H 

Preced. - - - B,C A B D,E,F E,F 

Normal 

time 

6 4 5 4 2 4 3 7 

Crash time 4 2 5 3 1 2 2 5 

Normal 

cost 

(1.000€) 

80 100 100 200 120 125 130 150 

Crash cost  

(1.000 €) 

110 120 100 222 135 159 146 220 

 

 

a) [1.0] Draw the network diagram for the project. 

b) [1.0] Determine the project duration and identify the critical 

activities. 

c) [2.0] Explain how would you reduce the project duration by 4 

weeks. Compute the cost increase associated with the 

reduction of the project duration. 

d) [1.0] Assume the production manager decided to reduce the 

duration of activity A by 2 weeks and of activity D by 1 week. 

What would the new project duration and new total cost be? 

(For the purposes of this question please assume that no 

activities have been previously crashed). 
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(III)(5 values) 

 
GPSSEGUE manufactures GPS systems for a well-known German carmaker. 

Annual demand for the model GPSA3, embedded on the A3 car model, is of 

8.000 units. One of the components used in the production of the model 

GPSA3 is the AT1 antenna. Currently, the AT1 antenna is produced at 

GPSSEGUE facilities with a unitary production cost of €10. Each GPSA3 

device uses one AT1 antenna. The company has the capacity of producing 

10.000 antennas per year. Production start up cost equals €200 and the 

unitary, yearly holding, cost equals 20% of the unitary production cost. The 

time interval between production start-ups for the AT1 antenna is 100 

days.  

Assume GPSSEGYE operates 50 weeks per year and 5 days per week. 

a) [0.5] What is the lot size used by the company?  

b) [0.5] Do you agree with the current lot size decided by the 
firm? Please justify your answer. (If you haven't answered 

the previous question, please assume GPSSEGUE uses a lot 

size of 3.400 units) 

c) [1.0] What is the number of antennas in inventory 90 days 

after the start of production, given the lot size used by the 
company? 
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Because of high production start up costs, the firm is considering the 

outsource of the AT1 antenna. An external supplier offers the following 

conditions: 

- Cost per antenna: €15 

- Lead time: random (normally distributed) with mean of 4 weeks and 

standard deviation of 2 weeks 

- Order Cost: €50 

The firm wishes to fulfil a 95% level of service to its clients. It is expected 

that the unitary, yearly holding, cost is 20% of the unit price. 

d) [1.0] What is the safety stock that ensures the desired 

level of service? 

e) [1.0] What is the optimal number of orders in a year? 

f) [1.0] Compute the annual holding cost. 
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 (IV)(3.5 values) 

MEDIACONTROL offers a variety of market research and advertising 

services. One of its clients, a dairy producer, wishes to design an 

advertising campaign for a new product launch. For this purpose, four TV 

commercials will be done on four different TV networks during primetime. 

MEDIACONTROL expects the audiences for each of the networks (RPT, ITV, 

CIS, and NXA) at different moments during the primetime window to be the 

following: 

 

 Audiences (thousands of TV viewers) 

 ITV RPT CIS NXA 

1. 20h15 180 150 160 150 

2. 21h30 170 155 170 165 

3. 22h00 180 175 170 200 

4. 22h40 190 170 180 155 

 

 

 

(a) [2.5] What is the optimal assignment for the four TV 

commercials?  

(b) [1.0] The operations manager of MEDIACONTROL decided 

to proceed with the following assignment for the commercials: 

ITV -21h30; RPT-22h40; CIS-22h00 e NXA-20h15. Compute 

the loss in TV viewers by not following the optimal 

assignment. (If you do not answer question a), assume that 

the optimal number of TV viewers is 710000) 
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(V)(4 values) 

On average, 10 clients arrive per hour to BLUEBLOOD, a clinical analysis 

lab. These arrivals follow a Poisson distribution. After arriving, clients are 

received by one single clerk who hands out forms for the different types of 

analysis made in the lab. This process takes, on average, 5 minutes. 

Assume the time needed to be received by the clerk and fill the form 

follows a negative exponential distribution. 

After the form is completed the clients are either sent to the BLUEBLOOD 

clinical analyst, or to a more specialised lab, GENETONIC genetical testing 

clinic. It is estimated that 40% of clients stay at BLUEBLOOD while the rest 

is sent to the GENETONIC clinic. Assume that the inter-arrival time for the 

BLUEBLOOD analyst is 15 minutes with a standard deviation of 15 minutes. 

The time needed for the analyst to retrieve a blood sample is, on average, 

5 minutes with a standard deviation of 5 minutes. 

a) [1.0] What is the average time a client has to wait before being 

served by the clerk? 

b) [1.0] What is the probability of having 2 or more clients in the 

queue (waiting to be served by the clerk)? 

c) [2.0] What is the average number of clients in the BLUEBLOOD 

clinical analysis lab? 
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Formulas 

Inventory Management 

EOQ 

H

DS
Q

2
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TC =
Q

2
 × H +

D

Q
× S + P × D 

 

POQ  
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2

p
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DS
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tp = t1 =
Q

p
                               T =

Q

D
 

 

 

 

 

 

 

TC =
Q

2
 (1 −

d

p
) × H +

D

Q
× S + P × D 

 

Imáx = M = Q(1 −  
d

p
) 

 

Probabilistic Models  

 

SS = ZdLT  

 

ROP =  
LT

× 
d

+ SS 

 

ROP =  LT × 
d

+ SS 

 

ROP =  
LT

× d + SS 

 

    

 

dLT = √µd
2 × LT

2 + 
LT

× d
2  

dLT = √LT × d 

 

dLT = √d2 × LT
2  
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 = P(X > ROP) = probability of stockout 

 

TC = (
Q

2
+ SS) × H +

D

Q
× S + P × D 

 

 

 

 

Project Management 

 

EF = ES +  Activity time 

 

LS = LF – Activity time 

 

Slack  = LS – ES or Slack  = LF– EF 

 

Crash cost per period = CTNT

NCCC





 

 

Expected activity time = t = 6

4 bma 

 

Variance of activity completion time = 

  2

6 



  ab

 

Formulas Sheet_2nd  PART 
 

Waiting Line Models 

 

qq WL    ;   SS WL   ;    / qS LL ;   /1 qS WW  

M/M/1 

)(

2






qL ; 






SL  




  ;      P0 = 1 -       Pn = P0 × (



μ
)

n

 

 

)( 




qW ; 

 


1
SW  

 

P(n > k) = k+1 

 

M/M/S  







































 S

S

Sn

P
SS

n

n

!

)/(

!

1

1

1

0

0 (S>) 

 

Pn =
(



)
n

n!
P0  (n  S) 

Lq =  
×μ×(



µ
)

S

(S−1)!(S−)2
P0       =  



Sμ
 

 

Pn =
(



)
n

S! Sn−S
P0  (n >  S) 

 

M/D/1  

 

)(2

2






qL ; 

 

)(2 




qW      




   



Name ________________________________________________________________   [17] 

Page 17 of 18 | POM Final Exam | June 12 2014 | Some pages have deliberately been left blank for ancillary computations.  

 

M/G/1  
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Scheduling 

CR =
remainingtimeleadWork

datesTodayDateDue

)(

'
 

 

Utilization =
timeflowTotal

timeworkjobTotal
 

 

 

  

 

 

Average completion time =
jobsofNumber

TimeFlowTotal
 

 

Average job lateness =
jobsofNumber

dayslateTotal
  

 

Average number of jobs in the system =

timeworkjobTotal

timeflowTotal
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The Normal Distribution 

Cumulative Standard Table 

 

 

 


