
 1 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

DEGREE IN 

ADMINISTRATION AND 

BUSINESS 

MANAGEMENT  
 

 

 
35836 Operations Management: Decisions and Resources 

(OR/English Group) 
 

Practical Exercises - Chapter 8 - Project Management   
 

 
Year 2018-19 

 

 



 2 

PRACTICAL EXERCISE 8.1 

 

To complete the wing assembly for an experimental aircraft, Jim Gilbert has laid out the 
seven activities involved. They are labelled A through G in the following table, which also 
shows their estimated completion times in weeks.  
 

Activity a m b IMMEDIATE 
PREDECESSORS 

A 1 2 3 -- 

B 2 3 4 -- 

C 4 5 6 A 

D 8 9 10 B 

E 2 5 8 C, D 

F 4 5 6 D 

G 1 2 3 E 

 
Please determine: 

A) The critical path of the project and its minimum duration.  
B) Calculate the variance for each activity and for the project. 

 
Source: Heizer, Render, Ops Mgmt, 11th ed., Pearson 2014 

PRACTICAL EXERCISE 8.2 

 
Stephen Hall is developing a programme for supply chain management certification for 
managers. Hall has listed a number of activities that must be completed before a training 
programme of this nature could be conducted. The activities, immediate predecessors, 
and times appear in the accompanying table: 
 

Activity Immediate predecessors Time (Days) 

A -- 2 

B -- 5 

C -- 1 

D B 10 

E A, D 3 

F C 6 

G E, F 8 

 
a) Develop a network for the project. 
b) What is the critical path? 
c) What is the total project completion time? 
d) What is the slack time for each individual activity? 

Source: Heizer, Render, Ops Mgmt, 11th ed., Pearson 2014 

PRACTICAL EXERCISE 8.3 

 
Using PERT, Adam Munson was able to determine that the expected project completion 
time for the construction of a pleasure yacht is 21 months, and the project variance is 4. 
 

a) What is the probability that the project will be completed in 17 months? 
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b) What is the probability that the project will be completed in 20 months? 
c) What is the probability that the project will be completed in 23 months? 
d) What is the probability that the project will be completed in 25 months? 
e) What is the due date that yields a 95% chance of completion? 

 
Source: Heizer, Render, Ops Mgmt, 11th ed., Pearson 2014 

 

PRACTICAL EXERCISE 8.4 

 

Rich Cole’s Control Devices Inc produces custom-built relay devices for car makers. The 
most recent project undertaken requires 14 different activities. Cole’s managers would 
like to determine total project completion time in days and those activities that lie on the 
critical path. Data is shown in the following table. 
 
a) What is the probability of the project being finished in 53 days? 
b) What date results in a 99% probability of completion? 
 

ACTIVITY PREDECESSORS OPTIMISTIC 
TIME 

MOST LIKELY 
TIME 

PESSIMISTIC 
TIME 

A -- 4 6 7 

B -- 1 2 3 

C A 6 6 6 

D A 5 8 11 

E B, C 1 9 18 

F D 2 3 6 

G D 1 7 8 

H E, F 4 4 6 

I G, H 1 6 8 

J I 2 5 7 

K I 8 9 11 

L J 2 4 6 

M K 1 2 3 

N L, M 6 8 10 

 
Source: Heizer, Render, Ops Mgmt, 11th ed., Pearson 2014 

 

PRACTICAL EXERCISE 8.5 

 

The Tesla 6 is a new custom-designed sports car. An analysis of the task of building the 
Tesla 6 reveals the following list of relevant activities, their immediate predecessors, and 
durations: 

Job 
letter 

Description Immediate 
predecessors 

Normal time 
(days) 

A Start -- 0 

B Design A 8 

C Order special accessories B 0.1 

D Build frame B 1 

E Build doors B 1 
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F Attach axles, wheels, fuel tank D 1 

G Build body shell B 2 

H Build transmission and drive train B 3 

I Fit doors on body shell G, E 1 

J Build engine B 4 

K Bench-test engine J 2 

L Assemble chassis F, H, K 1 

M Road-test chassis L 0.5 

N Paint body I 2 

O Install wiring N 1 

P Install interior N 1.5 

Q Accept delivery of special accessories C 5 

R Mount body and accessories on chassis M, O, P, Q 1 

S Road test car R 0.5 

T Attach exterior trim S 1 

U Finish T 0 

 
A) Draw a network diagram for the project. 
B) Mark the critical path and state its length 
C) If the Tesla 6 had to be completed 2 days earlier, would it help to: 

a. Buy preassembled transmissions and drive trains? 
b. Install robots to halve engine-building time? 
c. Speed delivery of special accessories by 3 days? 

D) How might resources be borrowed from activities on non-critical paths to speed 
activities on the critical path? 

 
Source: Heizer, Render, Ops Mgmt, 11th ed., Pearson 2014 
 
 

PRACTICAL EXERCISE 8.6 PROJECT MANAGEMENT AT SYRACUSE HOSPITAL 

THIS EXERCISE TO BE PRESENTED BY THE TEAM 

 

 

The equivalent of a new kindergarten class is born every day at Orlando's Syracuse 
Hospital. With more than 13,000 births in the mid-2000s in a hospital that was designed 
15 years earlier for a capacity of 6,500 births a year, the newborn intensive care unit was 
stretched to the limit. Moreover, with continuing strong population growth in central 
Florida, the hospital was often full. It was clear that new facilities were needed. After 
much analysis, forecasting, and discussion, the management team decided to build a new 
273-bed building across the street from the existing hospital. But the facility had to be 
built in accordance with the hospital's Guiding Principles and its uniqueness as a health 
centre dedicated to the special needs of women and infants. Those Guiding Principles are: 
Family-centered focus, a healing environment where privacy and dignity are respected, 
sanctuary of caring that includes warm and serene surroundings with natural lighting, 
sincere and dedicated staff providing the highest quality care, and patient-centered flow 
and function. 
 
The vice president of business development, Karl Hodges, wanted a hospital that was 
designed from the inside out by people who understand the Guiding Principles, who knew 
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most about the current system, and who were going to use the new system, namely, the 
doctors and nurses. Hodges and his staff spent 13 months discussing expansion needs 
with this group, as well as with patients and the community, before developing a proposal 
for the new facility. An administrative team created 35 user groups, which held over 
1,000 planning meetings (lasting from 45 minutes to a whole day). They even created a 
‘Supreme Court’ to deal with conflicting views on the multifaceted issues facing the new 
hospital. 
 
Funding and regulatory issues added substantial complexity to this major expansion, and 
Hodges was very concerned that the project stay on time and within budget. Tom Hyatt, 
director of facility development, was given the task of onsite manager of the $100 million 
project, in addition to overseeing ongoing renovations, expansions, and other projects. 
The activities in the multiyear project for the new building at Syracuse are shown in the 
following table. 
 
Discussion questions 
 
1.  Develop the network for planning and construction of the new hospital at Syracuse. 
2.  What is the critical path and how long is the project expected to take? 
3.  Why is the construction of this 11-story building more complex than the construction 
of an equivalent office building? 
4.  What percent of the whole project duration was spent in planning prior to the 
proposal and reviews? What percent was prior to the building construction? Why? 
 
 
 

ACTIVITY SCHEDULED TIME PRECEDENCE 
ACTIVITIES 

1. Proposal and review 1  month -- 

2. Establish master schedule 2 weeks 1 

3. Architect selection process 5 weeks 1 

4. Survey whole campus and its needs 1  month 1 

5. Conceptual architect's plans 6 weeks 3 

6. Cost estimating 2 months 2, 4, 5 

7. Deliver plans to board for 
consideration/decision 

1  month  6 

8. Surveys/regulatory review 6 weeks 6 

9. Construction manager selection 9 weeks 6 

10. State review of need for more hospital beds 
(‘Certificate of Need’) 

3.5 months  7,8 

11. Design drawings 4 months 10 

12. Construction documents 5 months  9, 11 

13. Site preparation/demolish existing building 9 weeks 11 

14. Construction start/building pad 2 months 12, 13 

15. Relocate utilities 6 weeks 12 

16. Deep foundations 2  months 14 

17. Building structure in place 9 months 16 

18. Exterior skin/roofing 4 months 17 

19. Interior buildout 12  months  17 
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20. Building inspections 5 weeks 15, 19 

21. Occupancy  1 month 20 

Note: for calculations assume 1 week = 0.25 months 
 
Source: Adapted from Heizer, Render, Ops Mgmt, 11th ed., Pearson 2014 
 
 
 

PRACTICAL EXERCISE 8.7  MANAGING SINGLES’ FESTIVAL THIS EXERCISE TO BE 
PRESENTED BY THE TEAM 

 

At the Singles’ Club (fictitious name), like many organisations, project management is a 
key planning tool. With the Singles’ Club's constant growth in hotels and cafes, 
remodelling of existing cafes, scheduling for Singles’ Club Live concert and event venues, 
and planning the annual Singles’ Festival, managers rely on project management 
techniques and software to maintain schedule and budget performance. 
 
‘Without Microsoft Project,’ says Singles’ Club vice-president Chris Pérez, ‘there is no way 
to keep so many people on the same page’. Pérez is in charge of the Singles’ Festival 
event, which is attended by well over 100,000 enthusiastic fans. The challenge is pulling it 
off within a tight 9-month planning horizon. As the event approaches, Pérez devotes 
greater energy to its activities. For the first 3 months, Pérez updates his Microsoft Project 
charts monthly. At the 6-month mark, he updates his progress weekly. At the 9-month 
mark, he checks and corrects his schedule twice a week. 
Early in the project management process, Pérez identifies 10 major tasks (called level-2 
activities in a work breakdown structure, or WBS) (Level 1 task is the festival itself): talent 
booking, ticketing, marketing/PR, online promotion, television, show production, travel, 
sponsorships, operations, and merchandising. Using a WBS, each of these is further 
divided into a series of subtasks. The following table identifies 26 of the major activities 
and subactivities (total number of activities is 136), their immediate predecessors, and 
time estimates. Pérez enters all these into the Microsoft Project software. Pérez alters the 
Microsoft Project document and the time line as the project progresses. ‘It's okay to 
change it as long as you keep on track’, he states. 
The day of the rock concert itself is not the end of the project planning. ‘It's nothing but 
surprises. A band not being able to get to the venue because of traffic jams is a surprise, 
but an 'anticipated' surprise. We had a helicopter on stand-by ready to fly the band in’, 
says Pérez. 
 
On completion of the Singles’ Festival in July, Pérez and his team have a 3-month reprieve 
before starting the project planning process again. 
 

ACTIVITY DESCRIPTION PREDECESSORS TIME 
(WEEKS) 

A Finalise site and building contracts  -- 7 

B Select local promoter  A 3 

C Hire production manager  A 3 

D Design promotional website  B 5 

E Set TV deal  D 6 

F Hire director  E 4 

G Plan for TV camera placement  F 2 
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H Target headline entertainers  B 4 

I Target support entertainers  H 4 

J Travel accommodations for talent  I 10 

K Set venue capacity C 2 

L Ticketmaster contract  D, K 3 

M On-site ticketing  L 8 

N Sound and staging  C 6 

O Passes and stage credentials  G, R 7 

P Travel accommodations for staff B 20 

Q Hire sponsor coordinator B 4 

R Finalize sponsors Q 4 

S Define/place signage for sponsors R, X 3 

T Hire operations manager A 4 

U Develop site plan T 6 

V Hire security director T 7 

W Set police/fire security plan V 4 

X Power, plumbing, AC, toilet services U 8 

Y Secure merchandise deals B 6 

Z Online merchandise sales Y 6 

 
Discussion questions 
1.  Identify the critical path and its activities for Singles’ Festival. How long does the 
project take? 
2.  Which activities have a slack time of 8 weeks or more? 
3.  Identify five major challenges a project manager faces in events such as this. 
4. Why is a work breakdown structure useful in a project such as this? Take the 26 
activities and break them into what you think should be level-2, leveI-3, and level-4 tasks. 
Use for this task the free Clickcharts application (https://www.nchsoftware.com) 
 
Source: Adapted from Heizer, Render, Ops Mgmt, 11th ed., Pearson 2014 

 

EXERCISE 8.8 THE CEREAL FACTORY PROJECT  
 
A firm working on mechanical constructions has received an order to build a new facility for a 
customer (ALMACER). This order is the subject of an individual project approach with the 
following activities:  
 
A.  Preliminary design: definition and scope of the project. Basic design of the facility.  
B.  Civil works project: levelling of the plot, silo foundations, and general plot arrangements.  
C.  Civil works construction: of the buildings  
D.  Detailed silo design: walls, general structure, and ancillaries.  
E.  Manufacture of the silo parts: metal sheet fabrication, pre-welding, and transport of parts 
to site.  
F.  Detailed design of ancillary machinery: transport installation, elevators, and other 
mechanical components (including electrical installation)  
G. Purchase + fabrication of ancillary machinery and preassembly of elements in factory 
(ancillary machinery is partly purchased and partly made in-house)  
H.  Packing of machinery pre-assemblies and transport to site  
I.  Assembly of silos and their structures.  
J.  Assembly of ancillary machinery.  
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K. Testing and delivery of the facility.  
 
Your team is responsible for the planning of this project. On the following table you can find 
duration and cost of the project activities - as well as additional info:  
 

ACTI 
VITY 

DURA 
TION 

PRECE 
DENCES 

COST REMARKS 

A 4 WKS -- €8000   

B 1 WKS A €5000   

C 9 WKS B €45000  It can be crashed up to 2 weeks at 
an extra-cost of €3000/week  

D 2 WKS  A €6000   

E 8 WKS  D €90000   

F 
 

3 WKS  A €9000  It can be crashed up to 1 week at an 
extra-cost of €1500/week  

G 8 WKS  F €70000  It can be crashed up to 2 weeks at 
an extra-cost of €4000/week 

H 3 WKS  G €5000 It can be crashed up to 1 week at an 
extra-cost of €1500/week  
 

I 5 WKS  C, E €18000  It can be crashed up to 2 weeks at 
an extra-cost of €2500/week  
 

J 4 WKS  H, I  €15000   

K 3 WKS  J €5000    
 
 
 
Questions:  
1. Determine the minimum duration of the project, the critical path, and the cost of the 
project, without any crashing.  
2. What would be the duration of the project if activity I lasts one week more?  
3. Analyse the changes in the project that can be attained by crashing it 2 weeks. The 
objective is to reduce the overall duration of the project by 2 weeks, by investing money in 
speeding up activities. Your analysis has to be sequential: once you reduce the duration of 
one activity by one week, the critical path(s) can and do change, and hence your priorities for 
the next time reduction. If there are several strategies, please describe all of them, in terms 
of time reduction and associated costs. 
 
 

EXERCISE 8.9 PROJECT MANAGEMENT  
 
A company needs to perform a project in its IT Department. After a careful planning, it has 
identified a list of tasks with duration estimates and precedences: 
 

 Tasks 
 

Duration Precedences 

0 PROJECT START 0 (Miles 
tone) 

-- 

A SETUP DESIGN  5 days 0 
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B SOFTWARE PURCHASE 8 days A 

C HARDWARE PURCHASE 3 days A 

D SOFTWARE CONFIGURATION 6 days B 

E INSTALLATION OF COMMUNICATIONS 
SOFTWARE  

13 days B, C 

F NETWORK WIRING 2 days C 

G SOFTWARE TESTS 5 days D 

H HARDWARE TESTS 4 days E, F 

I INSTALLATION OF SOFTWARE 6 days G, H 

J TRAINING 8 days I 

K DATA UPLOADING 4 days I 

L PROJECT END 0 
(Milestone) 

J, K 

 
 

You have to determine: 
a) Project CPM diagram 
b) Minimum duration of project and slack of each activity 
c) Critical path of project. 
d) What would happen if: 

a. Activity H is delayed 6 days (it now lasts 10 days) 
b. Activity C is delayed 3 days (it now lasts 6 days) 
c. Activity J is shortened 5 days (it now lasts 3 days) 

 

EXERCISE 8.10 PROJECT MANAGEMENT 

 
We want to launch a new product in the market. The associated project consists of the following 
activities with duration and precedences. The duration of tasks has been estimated and we will 
apply the beta distribution formula. 
 

ACTIVIDAD Prece- 
dences 

Duration in weeks 

Optimistic Realistic Pessimistic 

A. Purchase of raw materials  1 2 3 

B. Production of the first batch A 2 4 6 

C. Filling of the first batch B, H 0 1 2 

D. Market research  3 6 9 

E. Planning of advertising campaign G 2 3 4 

F. Implementation of advertising campaign E 3 5 7 

G. Package design D 1 2 3 

H. Package preparation G 1 2 3 

I. Selection of sales team D 1 3 5 

J. Training of sales team I 3 4 5 

K. Selection of distributors D 2 3 4 

L. Sales to distributors J, K 3 5 7 

M. Delivery of first orders C, L 1 2 3 

 
You have to determine: 
 
1) Project diagram, duration of the project, slack of activities, and critical path. 
2) What would happen if: 
 a- Activity A is delayed 9 weeks. 
 b- Activity D is delayed 3 weeks. 
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              c- Duration of activity L is shortened by one week. 
 
 

EXERCISE 8.11 PROJECT CRASHING  
 
 

Activity Predecessor Normal time 
(weeks) 

Minimum time 
(weeks) 

Normal Cost 
(euros) 

Maximum Cost 
(euros) 

A -- 2 2 10,000 10,000 

B -- 1 1 2,000 2,000 
C -- 4 2 5,000 10,000 

D A, B, C 2 1 20,000 25,000 

E C 3 1 10,000 30,000 

F D 1 1 7,000 7,000 

G F, E 1 1 10,000 10,000 

H G 6 5 3,000 4,000 

 
1) Obtain the network for this project for the normal time 
2) Obtain the length (in weeks) of this project for the normal time 
3) Obtain activity slacks for the normal time 
4) Highlight in your network the critical path for the normal time 
5) Reduce the project duration by one week, giving two options with the associated cost of each. 
 

EXERCISE 8.12 PROJECT CRASHING 
 

Activity Predecessor Normal time 
(weeks) 

Minimum time 
(weeks) 

Normal Cost 
(euros) 

Maximum Cost 
(euros) 

A -- 6 6 10,000 10,000 

B -- 4 3 2,000 3,000 
C A 3 3 5,000 5,000 

D A,B 2 1 20,000 25,000 

E C 5 3 10,000 15,000 

F D 6 6 7,000 7,000 

G F, E 4 3 10,000 12,000 

H G 3 3 3,000 3,000 

 
1) Obtain the network for this project for the normal time 
2) Obtain the length (in weeks) of this project for the normal time 
3) Obtain activity slacks for the normal time 
4) Highlight in your network the critical path for the normal time 
5) Reduce the project duration by one week, giving two options with the associated cost of each 
one. 
 
 

 
Deliverables in this paper: 
 

a) A written solution to Exercises 8.6 and 8.7, to be uploaded on Moodle not later than the 
specified date. 
 

b) A presentation of Exercises 8.6 and 8.7 backed by a PowerPoint presentation, to be shown 
to the rest of the class on the specified date. 
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APPENDIX: NORMAL CURVE TABLES 
 

 

 


