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 MIDTERM ANSWERS 
  
 
1. (25 Points) Define as used in project management and briefly discuss: 
 

a. (5 Points) Total Slack: The maximum amount of time you can delay an activity without 
 delaying the project.  This is the difference between the late start and early start times or the 
 late finish and early finish times.  Total slack is smallest along the critical path of a project. 
 

b. (5 Points) Project Life Cycle: The birth, start-up period, steady state, and termination of a 
 project.  The use of resources, including workers and equipment, is small at the beginning of a 
 project, steadily increases during the start-up period, levels off during the steady state 
 phase, and declines during the termination phase. 
 

c. (5 Points) Work Breakdown Structure (WBS): A technique for breaking up a project into its 
 component activities or tasks.  The process typically starts with building a bill of labor (or 
 possibly materials) and using it to identify the activities performed by different  workers    
 or groups of workers.  The WBS also assists the project manager in identifying  activity times, 
 costs, and the amounts of other associated resources. 

 
d. (5 Points) Merge Event Bias: The fact that a project completion time based on a single critical 

 path might have a bias towards being too optimistic.  This is because the completion time does 
 not take into account the fact that non-critical paths could become critical if an activity on 
 those paths is delayed. 
 

e. (5 Points) Resource: Any item required to perform work on a project.  Resources can  include 
workers, equipment, tools, space, inventory, and money.  Lack of certain critical resources can 
cause a project to be delayed. 

 
2. (25 Points) Please choose either A. or B. 
 

A. You are a project manager (PM) for Eight Flags Amusement Parks, Inc.  Your latest 
project involves designing a holographic ride which requires developing new 
technologies. You begin by trying to assess the risks you might encounter in the project.  
Identify some of these risks, discuss ways of reducing them, and determine what kinds of 
costs might be relevant.  Make any assumptions you feel are necessary. 
 
Risks include time delays or high costs cost due to problems developing a holographic 
technology, finding a qualified and efficient work force, strikes, accidents, having 
appropriate equipment, and the weather.  The risks can sometimes be reduced by 
outsourcing, having skilled management, promoting good labor relations, buying better 
equipment, weather proofing, and purchasing insurance.  Relevant costs are the direct 
costs of crashing or reducing risks in activities versus the overhead and penalty costs of 
being late.  
 

B. Suppose you have been hired by Microsoft to design Windows 9.  Specifically you have 
been asked to come up with a list of activities necessary to complete the software design 
project.  You expect to come up with a list of about 100 activities, each with a duration 
measured in days. Describe how you would do this. Discuss the specific steps you would 
take and why you would take them.  What kinds of information would you need for each 



activity? Make any assumptions you feel are necessary. 
 

 Work Breakdown Structure (WBS) software can be used to generate a list of activities.  
 Bills of labor and materials can be used either alone or with WBS.  The techniques you 
 would need to use includes breaking up the project into its technical components and 
 combining or separating these components into activities requiring a given worker or team 
 of workers, a given technology, and normally involving a time duration measured in days. 
  Types of information required for each activity include time duration, sequence 
 requirements, work statement (input/output), vendors, contacts, subcontractors, end item 
 specifications, cost accounting numbers and costs, resource needs, and personnel. 
 

SEE SUSEQUENT PAGES FOR ANSWERS to PROBLEMS BELOW. 
   
3. (20 Points) Novelty Industries is designing a new product, the electric straw.  Steps in the design, 

along with estimated times and sequence requirements, are shown below: 
    

                   Time (Days) 
Activity     a     m     b   Sequence Req. 

 
    A     3     6      9            --- 
    B     4     8     24             A 
    C     6    12    18             A 
    D    10   10    10             A 
    E     8    10    12            B,C 
    F      6    12   18                      C,D 
    G     2     2    2              E,F 
 
a. (3 Points) Draw an activity-on-node (AON or CPM) diagram for this problem. 

 
b. (10 Points) Determine the critical path and find the total and free slack for each activity. 

 
c. (5 Points) Determine the probability the project is finished later that its due date, day 35. 

 
e. (2 Points) Suppose activity B takes 15 days.  What would happen to the project 

completion time?  Is this an example of merge event bias? 
 

 
4. (15 Points)  A marketing research project consists of the following five activities: 
 

Activity    Follows  Time (Days)             People Required 
     A        ---              2       3 
     B          A            1      1  
     C        ---             2       2   
     D         A                     4       2  
     E        B,C            1      1  
 
a.  (5 Points) Draw an activity-on arrow (AOA) diagram.  Then use a Gantt chart to schedule 

each activity at its earliest time while minimizing project completion time.  What is the 
maximum crew size and project completion time? 

 
b. (5 Points) Suppose your crew size must be reduced to a maximum of four people.  Use a 

Gantt chart to show a schedule which meets this requirement and still minimizes the 
project completion time.  How long has the project been delayed, if at all? 



 
c. (5 Points) Suppose your crew size must be reduced to a maximum of three people.  Use a 

Gantt chart to show a schedule which meets this requirement and still minimizes the 
project completion time.  How long has the project been delayed, if at all? 

 
5. (15 Points) Steps in planning a retreat for new faculty, along with activity times in days and sequence 

requirements, are shown below.  The activity crashing cost per day of is also given. 
  

 Activity Description           Follows        Normal Time       Minimum      Cost 
     A  Identify faculty     ---          5   4    $100  
     B  Arrange transport        ---   7   4      150 
     C  Identify materials  ---   5   3        50 
     D  Make accommodations   A   3    1      250 
     E  Get presentation team        A   7    6      150 

  F  Bring team in      B,E   2   1   1,000 
  G  Transport faculty  A,B   3   2      500 
  H  Print materials      C    10   5          200 

      I  Deliver materials   H   7   2        80 
      J  Train team           D,F,G,I  15  13         400 
      K  Do fieldwork                 J  30  20      500 
 

a. (5 Points) Draw the activity-on-node (AON) diagram and determine the normal project 
completion time. 

 
b.  (10 Points) Crash the project to a time of 54 days. Determine the cumulative cost for each 

project time from normal to the minimum. 
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