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Answer all five (5) questions.

Question 1
Tati Production is a major player in the Ball Valve business. Their high-end valve
is uses commercially and quite popular with oil and gas industry. In the producing
these valve, Tati Production’s fixed cost is $55,000 per moth with a variable cost is
$15.50 per unit. The selling price of the high-end valve is described by equation
D = 4,375 — 50p. Determine optimum demand of the valve, maximum profit,
breakeven volume and range of profit demand. Sketch where appropriate.

(16 marks)

Question 2

Manufacturing Company plans to purchase new grinding machine for finishing
works. Cost of the machine is $20,000 and with this machine will generate income
for $4,000 per year for six (6) years. Annual maintenance and service cost is
$1,500. At the end of year six (6), this machine can be sold for $5,000. If the
minimum attractive rate of return (MARR) is 8%, by using PW, FW and AW
methods, evaluate whether this machine should be purchased or not. Cash flow

diagram is given as Figure 1. (25 marks)
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Question 3

As a technologist, you intend to propose to your company to purchased new tools
for $2,500, but will loss $150 for the first (15!) year and $100 for the second (2)
year. An additional $200 invested is needed during the second (2") year and will
make $1,100 profit in the third year, $1,200 in the fourth year, $1,300 in the fifth
year and $1,400 in the sixth (6™) year. At the end of year six (6), the tools can be
sold for $1000. Estimate the Internal Rate of Return (IRR) (try with rate 6% and
12%) and External Rate of Return (ERR) (when € = 15%) of this investment. Cash

flow diagram is given as Figure 2. (25 marks)
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Question 4
Three (3) mutually exclusive alternative public-works projects are currently under
consideration. Their respective costs and benefits are included in the Table 1 that

follows. Each of the projects has a useful life of 20 years, and MARR is 10% per

year. Recommend which proposal should be selected. (17 marks)
Table 1
Proposal W | Proposal X | Proposal Y
Capital investment, $ 8.5mil 10mil 12mil
Annual M & O cost, $/year 750k 725k 700k
Market value, $ 1.25mil 1.75mil 2.0mil
Annual benefit, $/year 2.15mil 2.265k 2.5k
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Question 5

An asset will cost $1,750 when purchased this year. It is further expected to have
a salvage value of $250 at the end of its five-year depreciable life. Using Straight-
Line (SL) and Declining Balance (DB) method (R =2/N), determine the annual rate
of depreciation and the amount of depreciation and Book Value (BV) each year

until at the end of year three (3) after the purchased of the asset. (17 marks)

End of questions

RUBRIC
Criteria Marks
All questions answered will be marked according to the answer scheme /100
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Related equations:
When price, p=$§
Cr
(- Cy)

Breakeven point, D =

Profit = (p-C,)D- Cr
Total revenue = Px D
Total cost = (C, x D) + Cr

When price, p = a- bD
a— Cv
2b

Optimal demand / Maximum profit, D* =
Profit (loss) = - bD? + (a~C,)D - Cr

— (a—cy) £/ (a=¢,)2— 4 (-b)(- Cr)
2 (=b)

Breakeven, D =

Simple Interest,

I=®) MN) @)

Single Cash Flow
Finding P when given F
P=FQA+D)™ or P=FP/Fi%N)

Finding F when given P
F=PQA+0DN or F=P(F/Pi% N)

Finding the Interest rate when given P, F & N

1':N\/F_/P -1

Finding N when given P, F, & i
_ log(F/P)
" log(1+ 1)
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Uniform Series (Annuity)
Finding P when given A

(1+DN -1
i(1+i)N

P=Al

] or  P=A(P/4 i% N)
Finding F when given A
F=a[S20 o F=aga, % 0)

Finding A when given F

i
(1+i)N-1

A=F[ ] or A=F(A/E i% N)

Finding A when given P

. . N
=P ] or  A=P@A/P % N)

(1+i)N-1

A

Present Worth, PW = PW of cash inflows — PW of cash outflows

Bond Value,
Vn=C (P/F, i%, N) +rZ (P/A, i%, N)

Future Worth, FW = FW of cash inflows — FW of cash outflows
Annual Worth, AW

AW(i%) =R - E - CR(i%)

CR(i%) = I(A/P.i%N) - S(A/F, i%N)
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Internal Rate of Return (IRR),

IRR =PW =0
IRR =PW =FQQ+ i)™ +F0Q+ D% -P..=0

NPV at Lower Rate
NPV at Lower Rate~NPV at Higher rate

IRR = % Lower rate + | | x (% higher — % lower)

External Rate of Return (ERR),
All expenses = All revenues

N N
DB W DE A Y = R (14
k=0 k=0

Benefits Cost Ratio Analysis,

_ PWp
B/C= e
Depreciation,

dk - (B _;VN)

dy=k.d, Forl<ks

kazB"d;;

d, = B(R),
d, =B(1 - R)*(R)
d, =B[1- (1-R)¥]

BV, =B(1 - R)*
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Uriform Seri Uniform Gradient

Singlz Payment

Compound Present Compound Present Sinking Gradisnt Gradient
Amount Worth Amount Weorth Fund Recovery Presemt Worth  Uniform Series
Factor Factor Factor Factor Factor Factor Factor Factor
ToFind F To Find P ToFind F ToFind P ToFind A To Find A To Find P To Find A
Given P Given F Given A Given A Given F Given P Given G Given G
N FjP PiF FiA PiA AF AP PiG A/G N
1 1.0600 0.9434 1.0000 0.9434 1.0000 1.0600 0.000 0.0000 1
2 1.1236 0.8900 2.0600 1.8334 0.4854 0.5454 0.890 0.4854 2
3 1.1910 0.8396 3.1836 2.6730 03141 0.3741 2.569 0.9612 3
4 1.2625 0.7921 43746 3.4651 0.2286 0.2886 4946 1.4272 4
5 1.3382 0.7473 5.6371 4.2124 0.1774 0.2374 7.935 1.8836 5
6 1.4185 0.7050 6.9753 4.9173 0.1434 0.2034 11.459 2.3304 6
7 15036 0.6651 8.3938 5.5824 0.1191 0.1791 15450 2.7676 7
8 15938 0.6274 9.8975 6.2098 0.1010 0.1610 19.542 3.1952 8
9 1.6895 0.5919 114913 6.8017 0.0870 0.1470 24577 3.6133 9
10 1.7908 0.5584 13.1808 7.3601 0.0759 0.1359 29.602 4.0220 10

1

04808 2

0.9487 3

4 14040 1
i 18465 5
g i
B g
10 RSN 10
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Single Payment Uniform Series Uniform Gradient

Compound Present Compound Present Sinking Capital Gradient Gradient
Amount Worth Amount Worth Fund Recovery Present Worth  Uniform Series
Factor Factor Factor Factor Factor Factor Factor Factor
To Find F To Find P ToFind F ToFindP  ToFindA  ToFind A To Find P To Find A
Given P Given F Given A Given A Given F Given P Given G Given G
N F/P P/F F/A P/A A/F A/P P/G A/G N
1 1.1200 0.8929 1.0000 0.8929 1.0000 1.1200 0.000 0.0000 1
2 1.2544 0.7972 2.1200 1.6901 0.4717 0.5917 0.797 04717 2
3 1.4049 0.7118 3.3744 24018 0.2963 0.4163 2221 0.9246 3
4 1.5735 0.6355 4.7793 3.0373 0.2092 0.3292 4127 1.3589 4
5 1.7623 0.5674 6.3528 3.6048 0.1574 0.2774 6.397 1.7746 5
6 1.9738 0.5066 8.1152 4.1114 0.1232 0.2432 8930 21720 6
7 2.2107 0.4523 10.0890 4.5638 0.0991 0.2191 11.644 2.5515 7
8 2.4760 0.4039 12.2997 4.9676 0.0813 0.2013 14.471 29131 8
9 2.7731 0.3606 14.7757 5.3282 0.0677 0.1877 17.356 3.2574 9
(0 310s8 0.3220 17.5487 56502 00570 01770 2025 3.5847 10

I
|
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Single Paymant Uniform Serics Uniform Gradient

Compound Presant Compaound Present Sinking Gradient Gradient

Armount Worth Amount Waorth Fund Recovery Present Worth  Uniform Series
Factor Factor Factor Faclor Factor Factor Factor Factor
To Find F To Find P To Find £ To Find P To Find A To Find A Ta Find P To Find A
Given P Given F Givan A Given A Given F Given P Given G Given G
N Fip P/F FiA PiA AF AP PiG AIG N
1 1.1500 0.8696 1.0000 0.8696 1.0000 1.1500 0.000 0.0000 1
2 1.3225 0.7561 2.1500 1.6257 0.4651 0.6151 0.756 0.4651 2
3 1.5209 0.6575 34725 2.2832 0.28580 0.4380 2071 0.9071 3
4 1.7490 05718 4.9934 2.8550 0.2003 0.3503 3.786 1.3263 4
5 20114 0.4972 6.7424 3.3522 0.1483 0.2983 8775 1.7228 5
6 23131 0.4323 8.7537 3.7845 0.1142 0.2642 7937 2.0972 6
7 2.6600 0.3759 11.0668 4.1604 0.0904 0.2404 10.192 2.4498 7
8 3.0590 0.3269 13.7268 4.4873 0.0729 0.2229 12,481 2.7813 8
9 35179 0.2843 16.7858 47716 0.0596 0.2096 14.755 3.0922 9
10 4.0456 0.2472 20,3037 5.0188 0.0493 0.1993 16.980 3.3832 10

R

10



