CE 167: Engineering Project Management Spring 2010

Quiz 1 Your Name: @J\

J

GENERAL INSTRUCTIONS

While the exam is being handed out:

L.

2.

4.

Read all instructions on this page carefully.
You will find interest rate tables at the end of this quiz.

Do not look at the other exam pages and do not start to work yet. Wait until all students
have an exam in hand and Kristen says you may proceed.

Write your name in the upper-right corner of this page.

Once you have been allowed to start:

5.

10.

12

Write your name in the upper right corner of pages 2 through 11. Read the exam all the
way through before starting to write answers to questions. Pace yourself so you get to
answer all questions. Partial credit will be given—draw your cash flow diagrams!

To receive full credit, your work must be neat, orderly, and easy to follow. Think before
writing so as to make your points directly and concisely. State all assumptions.

Any answer requiring a calculation or rational process must show the method of arniving
at the answer, The answer alone is not sufficient.

This is a closed-book examination but you are allowed to use a calculator.

If you do not have enough space for answering a question where space is provided,
please continue on the back side of the page you were writing on. Write that you are
doing so next to the question.

If you find it more convenient to take the staple out from this packet, go ahead and do
so. When you turn in your exam, put all pages back in order and staple them back
together (a stapler will be available). '

. In case you have questions for clarification you may ask Kristen or William privately.

Raise your hand to call their attention; do not get up!

This quiz consists of pages 1 through 15, there are six (6) main problems and they have
several parts. The total point value is 100. It is your responsibility to check that all pages
are included and turned in, in the proper order and stapled together.
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Problem 1 (12 Points): Vocabulary

Define the following terms. Provide an example that is relevant to the Architecture-
Engineering-Construction Industry.

1.1. Time Value of Money (4 poinis):

The notion it monu (S worine o chifeunt aumowndt-
fodasf o k Some poind v AL fudkLig (ot for et
A, OMe e e e past).

AEC MW\P’(@ It O 2d %100 M for . Construtheny

PORAA W 5 wears, Yo COm st s dnan $loom feday

OhA 20N AT ove i AD M{w e Ut o e
1.2. Offé:r (as a part of a Contract) (4 poins): , ’

Nndsonion. of st of  WLLRGIMEAD o erdtn (10 &
OGN e Ve SUoho & W%W o ReEVIg UNL

NENTINIE.S Wmmsmwot ngpaedied  dCepante Wl
Sel e porAdAn . o -

&Lﬁ, Offtn § Yo axpusd LALURGINSS to Compedt o
qrod_Scope of wok for & Spected sum of meney
fouppe . | Wl budd & ginage 4o Jpur oL from.
Jon D Teko- 23 for 0 (ot of §50,000. The guage Wil
WL 0L for 2 cans ade- ey ALownd AL angle deor

1.3. Profit Life of an Asset (4 points):
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Problem 2 (20 points): Comparison of Alternatives

A university is considering two new classroom buildings, each with the following costs:

Classroom Building A Classroom Building B
Initial Cost $100 million $120 million
Annual Operating Cost $0.5 million $0.25 million
Annual Benefit (room for $15 million $15 million
more students, able to attract
better faculty)
Lifetime 36 years 40 years
Salvage Value $10 million $15 million

Assume the MARR 1s 10%.

As a design consultant working with the university, they have asked you to help them
determine which building project to fund.

2.1. Draw the cash flow diagrams for each alternative. You may show the first three years
of the cash flow diagram and the last three years of the cash flow diagram (6 points):
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2.2. Due to changes in the building technology over the buildings’ lifetimes, you
determine that the data presented above is NOT repeatable. What study period,
reported as » years, do you suggest we use for our analysis and why (4 points)?
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2.3. You explain your approach for comparing the alternatives over the study period of n
years (found in 2.2), but the university informs you they have their own methodology
for comparing alternatives. They perform present worth analysis considering a {0-
year lifetime (10 years is their near-term planning horizon). They provide you the
following information about the salvage values of each project after 10 years:

Salvage Value at 10 years
Classroom Building A $62.5 million

Classroom Building B $81 million

Show your present worth analysis, state which project you advise the university to fund,
- and state your rationale (10 points):
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Problem 3 (20 points): Comparison of Alternatives,
Sensitivity Analysis, and Internal Rate of Return (IRR)

A general contractor plans to buy one of two new cranes. The Picker costs $500,000 and has a
lifetime of 5 years. At the end of 3 years, it will need a new operator elevator, which costs
$25,000, though this value is somewhat uncertain. At the end of 5 years, the Picker is expected
to have no salvage value. The Grabber costs $600,000 and also has a lifetime of 5 years. The
original parts of the Grabber will last throughout its lifetime. The Grabber has a $75,000
salvage value at the end of its life.

Assume the MARR is 8%.

3.1. Which crane is preferred, the Picker or the Grabber? Why (5 points)?
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3.2. What cost of operator elevator would reverse your'decision from 3.1 (5 points)?
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Problem 4 (20 points): Annual Worth Comparison

It costs $1 million to retrofit an operational ice arena for use in the Olympics. Fuel, water, and
minor maintenance of the ice (e.g., smoothing ice with a Zamboni) are estimated to cost
$350.00 for each day the arena is used. The operational costs of the arena are $75,000 every
300 days. Major repairs to the spectator seating after 600 days are expected to cost $400,000.
The arena is expected to last 1800 days, after which it will have a salvage value of $300,000.

The owner expects the arena to be used 300 days/year.
Assume an interest rate of 15%.

4.1, Calculate the annual cost of the $1 million retrofit (5 points).
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4.2. Calculate the annual cost of the fuel, water, and minor maintenance of the ice (5
points).
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4.3. Calculate the annual worth of the salvage value (2 points). ‘ ] A@y_.;ﬁp
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3.3. If the Grabber produces an annual income of $140,000, what is the IRR of the
Grabber (8 points)?
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3.4. Would you purchase the Grabber? State your rationale (2 péints).
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4.4. What is the annual cost of operations for the ice arena (1 point)?

$4s,000
4.5, Calculate the annual cost of the spectator seating repairs (5 points).
()
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4.6. How much should the owner of the ice arena charge, per day of use (2 points)?
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Problem 5 (8 points): Interest Rates

You are planning to open a new savings account at Bank A or Bank B. Bank A offers you a
nominal interest rate of 12%, compounded semi-annually. Bank B offers you a nominal interest

rate of 10%, compounded quarterly.

5.1. What is the effective interest rate at Bank A (4 points)?
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5.2. What is the effective interest rate at Bank B (4 points)?
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Problem 6 (20 Points): MACRS Depreciation and Tax

A new tractor has a useful life of 3 years. This tractor costs $12,000. The tractor is expected to
generate $10,000 in revenue each year for its 3-year life. At the end of its life, it will have a
salvage value of $4,000. The company that would be purchasing this tractor expects to pay a
40% tax rate and has a MARR of 10%. Is this tractor worth buying?

6.1. Draw the cash flow diagram (2 pomts)

o %\’0"' Dl
s

A

6.2. The company accountant provides you with most of the depreciation charges, but
forgets to give you the first year Depreciation Charges and the Book Values. Fill in
the missing Depreciation Charges and Book Values in the table below (7 points):

MACRS Double Declining | MACRS Straight Line
Balance Depreciation Depreciation Charge,
Charge, DCppp DCs.
DC, =BV *C/N DCi+ = BVi/(N-it+.5)
Year | where N = lifetime of asset, C = depreciation rate Book Value, BV
0 $12,000
I $af,DDO $1,714 $(§]DOO
2 $5,333 $ %IZOO $ Zb(a;’t
3 $1,778 : $1,778 $ %gq
4 $296 $889 $ O
, - BV
N ) Dl B
Doroo = 7 (3 oc0)( 72 Wit SIS
1g,000
= $4,000 . S
Z P
= $5.00
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6.3. Calculate the taxes you will need to pay each year and show these on your cash flow

diagram. You may assume that Depreciation Charges accrued in Year 4 are treated as
tax deductions in Year 3 (6 points).
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6.4. The accountant provides you with the following cash flow diagram. Based on this

cash flow diagram, would you recommend purchasing the tractor? Show your
rationale (5 points).
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