Question Paper

Exam Date & Time: 29-Nov-2023 (02:30 PM - 05:30 PM)
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MANIPAL ACADEMY OF HIGHER EDUCATION

FIFTH SEMESTER B.TECH. EXAMINATIONS - NOVEMBER / DECEMBER 2023

SUBJECT:HUM 3051/HUM-3051- ENGINEERING ECONOMICS AND FINANCIAL MANAGEMENT

Marks: 50

Answer all the questions.

Interest factor table are provided, for others use formulae
Missing data may be suitably assumed.

Duration: 180 mins.

1A) An electrical vehicle is available for purchase at $25,000. The estimated life of the vehicle is 12 years if the average

distance per year is 20,000 miles. For every 3 years, batteries have to be replaced at a cost $3,000. Batteries have to be
recharged at a cost of $0.015 per mile. It takes $700 per year to maintain the vehicle. The vehicle is valued at $2,000 at

the end of 12 years. If the MARR is 10%, calculate
i) The cost per mile to own.

if) The cost per mile to operate this vehicle.

10% Compound Interest Factors
Single Payment Uniform Payment Series Arithmetic Gradient
Compound Present Sinking Capital Compound Present Gradient Gradient
Amount Worth Fund Recovery Amount Worth Uniform Present
Factor Factor Factor Factor Factor Factror Series Worth
Find F Find P Find A Find A Find F Find P Find A Find P
Given P Given F Given F Given P Given A Given A Given & Given &
] FiP P/ AF AP Fia (=7 AFG PG
1 1100 2091 [ 1100 1.000 0,909 1] i}
2 L2Z10 EI64 ATal ST62 2.100 1736 0476 0826
3 1.331 7513 23021 4021 3.310 2487 0937 2.329
4 1464 SLEI0 2155 3155 1.641 3170 1.381 4378
s 1.611 200 1638 2638 6105 3.791 1.B10 6. BA2
9 1.772 5645 1296 2296 1.716 4,355 224 o684
7 1.949 5132 1054 2054 9487 4 888 25622 12.763
B 2144 4665 874 1874 11.436 5.335 T0H 16029
9 2358 A2 0736 1736 13.579 5.750 3372 19.421
10 1.594 3855 0627 1627 15.937 6145 3725 22.891
11 2853 3505 0540 1540 18.531 6.495 4064 26306
12 5. 13K 118G R BT 146K 21.384 6E14 4 388 200901
13 3.452 2897 403 1408 24.513 7.103 4.699 33377
14 3,797 2633 JEST 1357 27.975 1.367 4 CHM, 16,801
15 4.177 2304 0315 1315 31.772 7606 5.279 40.152

@)

1B) The B&E Cooling Technology Company, a maker of automobile air-conditioners, faces an uncertain, but impending, deadline to phase out  (4)
the traditional chilling technique, which uses chlorofluorocarbons (CFCs), a family of refrigerant chemicals believed to attack the earth's
protective ozone layer. B&E has been pursuing other means of cooling and refrigeration. As a near-term solution, the engineers recommend
a cold technology known as absorption chiller, which uses plain water as a refrigerant and semiconductors that cool down when charged

with electricity. B&E is considering two options:

e Option 1 Retrofit the plant now to adapt the absorption chiller and continue to be a market leader in cooling technology. Because of
untested technology on a large scale, it may cost more to operate the new facility while personnel are learning the new system.

e Option 2 Defer the retrofitting until the federal deadline, which is three years away. With expected improvement in cooling
technology and technical knowhow, the retrofitting cost will be cheaper, but there will be tough market competition, and the revenue
would be less than that of Option 1.

The financial data for the two options are as follows:

Option 1

Option 2

Investment timing

Now

3 years from now

Initial investment

$6 million

$5 million

8 years

8 years

System life
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1C)

2A)

2B)

Salvage value $ 1 million $ 2 million
Annual revenue $15 million $ 11 million
Annual operating and maintenance costs | $6 million $7 million

If B&E's MARR is 10%, which option is the better choice, based on Annual worth evaluation method?

10% Compound Interest Factors
Single Payment Uniform Payment Series Arithmetic Gradient
Compound Present Sinking Capital Compound Present Gradient Gradient
Amount Waorth Fund Recovery Amount Waorth Unifarm Prezent
Factor Factor Factor Factor Factor Factor Series Worth
Find F Find P Find A Find A Find F Find P Find A Find P
Given P Given F Given F Given P Given A Given A Given G Given G
n F/P P/F AF AP F/A P/A A/G P/G
1 1. 100 9091 10000 11000 1.000 0.909 ] 0
2 1.210 8264 A762 5762 2.100 1.736 0476 0.826
3 1.331 J513 L3021 4021 3310 2 487 0937 2.329
4 1.464 G830 2155 3155 4.641 3170 1.381 4,378
5 1.611 6209 1638 2638 6. 105 3.791 1.810 6.862
6 1772 5645 1296 2296 1.716 4355 2224 9 684
7 1.949 5132 1054 2054 9 487 4868 2.622 12.763
8 2.144 AGBGS 0874 1874 11.436 5.335 3.004 16.020
9 2.358 4241 0736 A736 13.579 5.759 3372 19.421
10 2.594 3855 0627 1627 15.937 G145 3.725 22.891
11 2853 3305 A0540 1540 18.531 6495 4064 26396
12 3.138 3186 0468 1468 21.384 6814 4.388 29.901
13 3.452 2897 0408 1408 24.523 7.103 4699 33377
14 3.797 2633 M357 1357 27.975 7.367 4.996 36.801
15 4177 2304 315 1315 31.772 7606 5.279 40,152

A person is planning to withdraw Rs. 5000 in the tenth year from now and then onwards he increases his withdrawal
amount by Rs. 250 semi-annually for the next 5 years. For these expenses, he is planning to invest an equal amount every
quarter for 9 years. Find this equal amount that he has to invest if the interest rate is 12% pa, compounded quarterly for the
first 10 years and changes to 12% pa, compounded monthly thereafter.

Your company is considering the purchase of a second-hand scanning microscope at a cost of $10,500, with an estimated

salvage value of $500 and a projected useful life of four years. Determine the straight-line (SL), sum of years digits
(SOYD), and double declining balance (DDB) depreciation schedules.

as of 31st March 2021.

Find the balance sheet of PQR firm

Liabilities Amount Assels Amount
(in Rs.) {(in Rs)

Equity share capital 10,000 Fixed Assets (less 26,000
7% Preference share 2,000 depreciation Rs.10,000)
capital
Reserves and Surplus 8,000 Current Assets:
6% Mortgage Debentures | 14,000 Cash 1,000
Current Liabilities: Investments (10%) 3,000
Creditors 1,200 Sundry debtors 4,000
Bills payable 2,000 Stock 6,000
Outstanding expenses 200
Tax provisions 2,600

Other information includes: Net Sales 60,000, Cost of goods sold 51,600, Net Income before Tax 4,000, Net Income

@)

@)

(4)
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2C)

3A)

3B)

3C)

4A)

after tax 2,000

Estimate:

1) Turnover ratios viz. Stock Turnover ratios and Debtors Turnover ratio.

2) Debt-Equity ratio, Gross Profit Ratio, Interest Coverage ratio, Current ratio

Hoppy Hops, Inc. purchased hop harvesting machinery for $150,000 four years ago. Due to a change in the method of
harvesting the machine was recently sold for $37,500. Determine the MACRS deprecation schedule for the machinery for
the four years of ownership. Assume a five year property class. What is the recaptured depreciation or loss on the sale of
the machinery?

Consider the following data on the asset.

Cost of the asset Rs. 160,000
Useful lLife 5 years
Salvage value Rs. 30,000

Compute the annual depreciation allowances and the resulting book values using the Straight-line depreciation method.

The following asset is depreciated according to the Double Declining Balance method

Cost of the asset Rs. 250,000
Useful life 10 years
Salvage value Rs. 30,000

i) What is the Rate of Depreciation?

ii) What is the amount of depreciation for the 4th and 6th year?

iii) What is the book value of the asset at the end of 7th and 8th years?

iv) If the Market value of the asset at the end of year 7 is Rs. 40,000, did the company incur a sunk loss or capital gain?
What is the amount of Capital gain/ Sunk loss incurred?

A small mining coal company is trying to decide whether it should purchase or lease a new clamshell. If purchased, the shell
will cost $150,000 and is expected to have a $65,000 salvage value in 6 years. Alternatively, the company can lease a
clamshell for $30,000 per year, but the lease payment will have to be made at the beginning of each year. If the clamshell is
purchased, it will be leased to other mining companies whenever possible, an activity that is expected to yield revenues of
$12,000 per year. If the company's minimum attractive rate of return is 15% per year, should the clamshell be purchased or
leased on the basis of Future worth analysis?

15% Compound Interest Factors 15%%
Single Payment Uniform Payment Serles Arlthmetlc Gradient
Cam pound Present Sinking Capital Compound Frasent Gradient Gradient
Amount Waorth Fund Recovery Amount Worth Uniform FPresent
Factor Facter Facter Factor Factor Factar Serles Waorth
Find F Find P Find A Find A Find F Find » Find A Find P
GlvenFP Glven F Glven F Given P Glven A Glven A Given G Given G
n FiF FiF ALF AP FiA FrA ASG PG n
1 I.150 HEAG 10000 11500 1.000 0ETO o o 1
2 1.322 freddl AGS| L1351 2130 1626 D.AGS 0756 =
3 L5321 AT ZHED AJED 3472 2.283 D.su7 2071 ]
4 1.749 ST 2003 A503 4003 2855 1336 17%6 +
5 2011 Au7d 1483 2583 6.742 3.352 1.723 5775 s
& 2313 Ax2] 142 2642 5.754 3734 2097 7937 &
7 2660 3759 0904 22404 11.057 4.160 2,450 10192 7
B 1.059 3269 0729 2220 13727 4487 2,781 12,431 =
b 1518 L2843 596 L2006 16, TEG 4372 lomz 14.755 »
113 . THf 2472 AH93 1993 20,304 549 A3ED 16979 ]
i 4632 e S AHD APl 4349 3.2 1633 19.129 1
12 5.350 1R6D 0045 1845 29.002 5421 1.o0& 21188 12
13 6.153 1625 02491 17l 34252 55383 4144 23115 13
14 1.076 1413 0247 1747 40.203% 5724 4382 24972 14
15 8.137 1229 A210 1710 47.580 5.847 4.565 26,693 15

Justify the statement" When cashflows are converted to their equivalences from one period to another, interest rate during
each period must be taken into consideration using the following cash flow diagram:

1000

oo 50 =00

(5)
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4B)

s B -

(TS

29
an

Singla Paymant Equal Paymant Series Gradient Saries
Compound  Present  Compound  Sinking Present Capital  Gradient
Amount Waorth Amount Fund Warth Racovery  Uniform Prosent
Factor Factor Factor Factor Factor Factor Series Waorth
[FIRiN) (PIFiN) (FlaLN) [AfELN) (PIALN)  (ATRIN)  (AGAN)  (PIGLN)
11200 (.5929 10000 100K 08929 1.1200 [ECE] 0.0000
1.2544 0.7972 2,100 04717 16501 05917 04717 0.7972
| A0 07118 35744 0.2%63 24018 04163 09246 23208
15735 06335 i i 02002 30873 03292 1.3489 41273
1.7623 05674 63528 01574 3,605 02774 1.7744 [ ]
L9T3K 05066 E1152 01232 ERIIE] 0.2432 21720 Re302
2007 0.4523 10,0590 00ss] 45638 0.2191 25515 116843
24760 0.8004 12,2097 00813 49676 0.2013% 29131 144714
27731 03606 147757 00677 53242 01877 32574 173563
31058 03220 175487 s 56502 01770 35847 2541
AA7RS 0.2875 26546 (4R 59577 0. 1684 3R953 230288
35060 0.2567 24,1331 0014 61544 01614 41597 259523
43635 02392 IR A9 00357 64235 0.1357 446K 2R.T024
ARRT1 .26 323926 00309 66282 01509 4TNT 313624
54736 01827 ramn (L0268 GEI0 01468 4.9%03 335002
6304 L1631 427533 0xi4 .9740 0.0434 52147 363670
(30 01436 A8 BEIT 00208 FATL ] 0. 1408 54353 IBEATH
T 00 01300 55,7407 00179 72407 01379 56427 D080
B6128 116l BIAMT 0oiss T.3658 01358 58375 42997
463 01037 20524 00139 AR 01339 602 H56T
108038 00826 RIG9BT o2z 7.5620 01322 6,193 46,5188
12,1003 00626 425026 n0i0s T 0,1 308 63814 455543
13.5523 0073 L6029 0,00 77184 01796 63010 S0.1776
15.1786 0.0659 1181552 085S 7.7843 01285 Bkl 5166729
17.0001 00558 1333339 00075 78431 0175 67708 531046
19,0401 (L0525 1503339 (L0067 74957 01267 6921 544177
213240 LIkES 1693740 00059 T2 01259 Ty A5.6360
23 REIY 00419 TULAYRY (L0052 79544 0.1252 7.0 56.T674
36 T49% 00474 314 5528 00047 HOEIE 01247 7.2071 578141
209550 0033 2413327 0041 BN552 00241 T SR.TRII

12.0%

Estimate the single amount at the end of the 5th year that is equivalent to a uniform annual series of 1,000 per year for 12 (2)

years. The interest rate is 12% compounded annually.
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Single Paymant Egual Payment Series Gradient Series 12.0%
Compound  Present  Compound  Sinking  Present  Capital  Gradient  Gradient

Amoasnt Waorth Amount Fumnd Warth Recovery  Uniform Presant
Factor Factor Factor Factor Factor Factor Serles Waorth

N (FiRLN) (P/ELN) (FIALN) [AIFLN) (PIALN) (AMRLN)  (AFGUN)  (PIGLN) N

1 112040 [E 10000 100060 08929 11200 0 0000 1
2 12544 [y e 21300 0.4717 1,650 05917 04717 T2 2
3 | Al T8 35T 0.2963 24018 0.4163 10,0246 2208 3
4 L5735 LI L] 4713 0202 10373 0322 1.3380 41273 1
] 1. 7623 5674 63528 0,574 LM 02774 1,776 63070 5
f 19734 S0 81152 0,232 40114 0.2432 2170 K832 &
T 22107 4523 1 CLARRS0 0.0 456038 L2191 2.5515 116443 7
B 2ATHD {ha0 | 2.20497 00E13 4576 02013 29131 144714 R
a LT3 LU 147757 0,77 S.3I82 L 1E77 3.2574 17.3563 W
n EN 03220 | 75487 00570 56502 0T 35847 202541 [[1]
1 JATRS L2RTS 206546 LR A 39977 (L 16H4 LR K] 231288 1
1z KR ] 02567 241331 L4 6. 1944 Li6l4 4. 1897 259523 12
13 4.3615 02292 WO 00057 64215 00,1557 44683 26,7024 13
14 48871 D206 e 00309 a6IH2 01509 47317 313624 14
15 54736 WLIEX? ITITYT 00268 AT 0. 1468 4 903 335202 15
1t 1304 163] 427533 00234 60740 01434 247 36,3670 16
17 GG 1436 458537 00005 71196 0. 1405 54353 ARENTI 17
1% TN 1300 557407 00079 72447 01379 56427 A SOR0 i
19 #6128 a6l 63437 IR 73658 01358 58375 429978 "
0 ETEE] QL1037 0424 00139 T A4 01339 60002 445676 0
21 1LB0E 0926 RIGSET 022 75620 0.1%22 60913 468158 21
22 121003 24 425026 0,0008 THn 0,108 6,3514 485543 22
23 13.5523 MOTEE 1046029 10096 T84 0,196 6,501 1776 23
24 150786 LITE 1181552 (1085 TR (L1285 RS 518929 4
25 170001 LLEGES ] 1333339 0.007s THEI1 0,175 6,708 33100 25
2 140401 525 15003339 CLO06T TE9ST 01367 68921 544177 1
7 213340 [T 1693740 L0559 T26 01259 .00 256300 7
25 21 R 1Y 19LOYED [LE052 T (L1252 TS 561674 s
29 20740 3T 2145828 00047 BO2IE 1, 1247 7.4001 18141 '
L] .95 LLT{EES 2413327 [RLESH) RABSI Lz T.2904 SR.TRII My

A person is planning to save 5,000 from income during this year and can increase this amount by 1000 for each of the ~ (3)
following nine years. At an interest rate of 8% compounded annually, determine an equal-annual series beginning at the

end of year 1 that would produce the same accumulation at the end of year 10 as would be realized from the gradient

series.

Single Paymant Equal Payment Series Gradbent Seres 8.0%
Compound  Present Compound  Sinking Present Capital Gradient  Gradient
Amaunt Waorth Amount Fund Worth Recovery  Uniform Present

Factor Factor Factor Factor Factor Factor Serles Warth
N (FIRLN) PIRLN) (FIALN) (A/FLN) {PIALNY [AIRLN)  (A/GEN)  (PIGLN) N

1 (KL 9259 (EELLE | AW (5259 [KE 0] Q000 LD i
2 1. 1664 (LRSTS 200 4808 1.7833 03608 04808 (EATE] 2
k] 1.2507 07938 L2464 LER ] 25171 BIRR0 10,0487 24450 3
4 13603 0T350 45061 2210 iz o30S 1AGD 46301 4
5 14693 [RXSeL S RGOS [ 8l 0.] 1 02508 (.20 TA724 3
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A motor with a 200-horsepower output is needed in the factory for intermittent use. A Graybar motor costs $7000 and has an
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LTIEN] |1 5246 m 38 10,5659 1260422 a0
D026 12,1084 00826 110447 133.7331 a5
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®)

operating cost of $12.07 per hour. A Blueball motor costs $6000 and has an operating cost of $12.64 per hour. Neither motor
would have any salvage value, since the cost to remove it would equal its scrap value at the end of its life of 8 years. The

annual maintenance cost for either motor is estimated at $300 per year. If a 10% interest rate is used in the calculations, what
is the number of hours that makes the two alternatives equivalent?

10% Compound Interest Factors
Single Payment Uniform Payment Series Arithmetic Gradient
Compound Present Sinking Capital Compound Present Gradient Gradient
Amount Worth Fund Recovery Amount Worth Uniform Present
Factor Factor Factor Factor Factor Factor Series Worth
Find F Find P Find A Find A Find F Find P Find A Find P
Given P Given F Given F Given P Given A Given d Given G Given G
n FiP P/F AfF AP F/A PrA A/G PiG
| 1.100 8091 10000 1. 1000 1.000 0.909 ] [i]
2 1.210 8264 AT62 5762 2.100 1.736 0.476 0.826
3 1331 7513 3021 A021 3310 2487 0.937 2329
4 1464 BR300 2155 3155 4.641 EN (] 1.381 4.378
5 1611 6209 1638 2638 6.105 3.791 1.810 6.862
[ 1.7712 5645 1296 2296 1716 4.355 2224 9,684
7 1.949 5132 1054 2054 9487 4868 2.6422 12.763
8 2144 4663 874 1874 11.436 5.335 3.004 16029
9 2358 A241 L0736 1736 13.579 5.759 3.372 19.421
10 2504 3855 0627 1627 15937 6145 3.725 22 891
11 2853 3505 L0540 1540 18.531 6.405 4.064 26306
12 3138 184 N4LR 1468 21 R4 AR1A 4 388 4 anl
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5B)

5C)

13
14
15

3452
3797
4177

2897
2633
2394

0408
0357
L0315

1408
1357
1315

24523 7.103
27975 7.367
31072 7.606

4699
4996
5.279

33377
36801
10.152

In an automotive parts plant, an engineering team is analysing an improvement project to increase the productivity of a flexible
manufacturing centre. The estimated net cash flows for the three feasible alternatives being compared are shown in Table. The
analysis period is six years, and MARR for capital investments at the plant is 15% per year. Using the Incremental Rate of Return

method, which alternative should be selected?

End of Period A B &
0 — $640.000 —$680.000 —$755.000
1 262.000 -$40.000 205,000
2 290.000 392.000 406,000
3 302,000 380,000 400,000
4 310,000 380,000 390,000
5 310.000 380.000 390.000
6 260.000 380,000 324.000
15% Compound Interest Factors 15%
Single Payment Unliform Payment Serles Arlthmetlc Gradlent
Compound  Present  Sinking Capital Cempound Present  Gradient Gradient
Amount Worth Fund Recovery Amount Worth Uniferm Present
Factor Factor Factor Factor Factor Factor Serles Worth
Find F Find P Find A Find A Find F Find P Find A Find P
Glven P GlvenF  GlvenF Glven P GlvenA GlvenA GivenG Given G
I FiP PiF AFF AP FiA PiA AG PG n
1 1.150 HEA6 [HELLH 11500 1.0KH) 0.570 0 1} |
: 1.322 361 AGS| 6151 2.150 1.626 0ALS 0,756 2
3 1.521 BT 2450 Alsn a0 22583 0907 207 3
4 1.749 T8 003 503 4993 2855 1.326 L7846 4
5 2011 A72 1483 .268) 6,742 3352 1.723 5115 5
f 1313 Al 142 2642 8754 i 2007 7937 [
7 2660 Jise %04 e 1Y 11,047 4160 2450 10,192 7
B 1.059 269 0129 fesr. | 13727 4457 2,781 12431 b
9 1518 2843 0596 L2086 16,786 +.772 J.0uz 14.755 L]
10 .16 2472 AH93 1993 20, 3H 5019 3,383 16979 10
11 632 ied -1 -1 AR 4.4 524 1655 19,129 11
12 5.350 JEGD 045 845 29,002 5421 Jong 21185 12
13 6151 625 0291 1791 34152 5583 414 11135 13
14 1.076 413 0147 1747 40.505 5124 4362 a7 14
15 8137 130 0210 1710 47,580 5847 4.565 16603 5

A machine has an initial cost of Rs.5,00,000 and salvage value of 10% of initial cost. The operating cost is expected to be Rs.  (2)
20,000 at the end of 2nd year which then increases by Rs. 2,000 every year for the next 8 years. Calculate the present worth at

10% interest rate.

-

|
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Single Payment

Uniform Payment Series

Arithmetic Gradient

Compound Present Sinking Capital Compound Present Gradient Gradient
Amount Worth Fund Recovery Amount Worth Uniferm Present
Factor Factor Factor Factor Factor Factor Series Worth
Find F Find P Find A Find A Find F Find P Find A Find P
Given P Given F Given F Given P Given A Given A Given G Given G
n F/P P/F A/F AP F/A P/A AG P/G
1 1.100 9091 1.0000 1.1000 1.000 0.909 0 0
2 1.210 8264 A762 5762 2,100 1.736 0476 0.826
3 1.331 513 3021 A402] 3.310 2487 0.937 2329
4 1.464 6830 2155 3155 4641 3170 1.381 4378
5 L.611 6209 1638 2638 6.105 3.791 1810 6.862
(3 1.772 5645 1296 2296 T.716 4.355 2224 9.684
7 1.949 5132 1054 2054 0487 4868 2622 12.763
8 2,144 ABGS JE74 874 11.436 5.335 3.004 16.029
9 2358 4241 0736 1736 13.579 5.759 3372 19.421
10 2594 3855 0627 1627 15.937 6.145 3725 22.891
----- End-----
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