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M%_E?‘Hﬁﬁm“ ECO 017; Engineering Economics
. | A ll l l “
Name: Class number;
Section: Schedule: Date;
frequency to the future worth?
~ 2. Calculate the final amount for an investment of $5,000 with an annual interest rate of 4
US continuously for 4 years. $ 5863 .554

C. CHECK /\\
I.  Check for Understanding

Solve the following problems. Write your solution on a separate sheet of
1. What is continuous compounding, and how does it differ from other com
2. How does continuous compounding affect the growth of an Invesh'nentor

D. LESSON WRAP UP Y
I.  Frequently Asked Questions { ;

1. Is contmuous compounding used in real-world apphcatlons? :
W g_continuously compounding is etic: -

tions as option prici and nsk anal sis *
2. Can contmuous compounding be used for loans or cra;:lltcafds?
Contin compounding is typicall ed for inve i

which oﬂen use other compounding frequenc:es
3. Is continuous compounding a realistic assumption?

While continuously compounding is a thmlcai concept it can be a useful M

financial models and calculauons especially when ea ling with

nding is m ron-oun longer peri

ll. Thinking about Learning
Three things you learned:
1

2.
3,

Two things that you would like to learn more about:
1. "
2.

One question you still have:

L

(Answers to the tasks in the SAS will be given by your professors)
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e PHINAAA FDUICATION FCO 017 Engineering Economics
Mo R T r— Module #7
Name R _ Class number,
Section: _ Schedule: _ Date:
. Skill-Building Activity . >
Solve the following problems. Write your solution on a separate sheet of paper,
¥ = 1. Northern Construction and Engineering plans on opening an office in Duluth. Over lhonbtl mﬂ
office is expected to have a positive cashﬂowoﬂ?SOOOOpetyoar At an imsrmnh , what is
e the equivalent present worth? i | ¢ 199 . 498

M -2 Money borrowed today is to be paid |n 6 equal payments at ‘the end of 6 quarters, i the interest is 12 %
compounded quarterly. How much was initially borrowed if the quarterly payment is #2000.007 /0 134 3%
3. | the equal-payment-series present-worth factor of the investment for 10 equal payments is 6.503 w‘ud

is the intérest rate? . } 0 -

C. CHECK
I. Check for Understanding

Solve the following problems. Write your solution on a separate Sheét of paper.
1. An engineer wants to start a business that requires the purchase of a P100,000 worth of machine, which
will produce a net income of P11,000 per year after deducting operating expenses. The angineer plans
i to put the machine on sale after 4 years. What mus{ be the resale price to justify the investment f the
' engineer should make a 12% annual return on the-investment? 7 jOL- 13(3 329
490 2. Using a credit card, Tim Settles has just purchased a stereo system for $975. If he makes payments of
$45 per month and the interest rate is 18% compeunded monthly, how long will it take to pay off the loan

C!‘.lﬂ'lpblﬁy? :_ 2 ur <

2
D. LESSON WRAP UP
I. Frequently Asked Questions

5 1. How doas an ordmary annuity work?
It —p—
rates,
frapm— 2. Wha‘l are the benefm of an ordinary annuity?
i= : !_LLl.j_ ble income s z L :
tion benefits. Thev re useful er rotrement W
1 3. Whal are th-l drlwbacks of an ordtnary annuity?

Learning Modules by PHINMA Education s licensed under a Crealive Lommons Attnbabion - Nood omimet sl MoDervatives 4.0
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PHINMA EDUCATION ECO 017: Engineering Economics
4 i b g et b conomiel
Name: E— Class number:
Section: ____ Schedule _ Date:
Payment terms (annually):r = ryim =m, = 1
Required;
P=?
Solution: .
The given problem is a general annuity, where the payment period is not the 'same to the interest
period, so we must find the equivalent interest rate of compounded sémi-annually to compounded
annually,
ERA = E’,Rg
my r Mg
(1+r—"‘) —1=(1+—") ~1
my mg
! . [, 008)°
(1+T] _1*(”7) -1
0.08y°
14+, = ('l +—2-—)
/ ~ 0.08y2 "
fa‘ T4 = 1+—2 ) -

ry = 0.0816 = 8.16%
Each annual payment is made at the beginning of each month, then it's ANNUITY DUE!

Now, we can have the equivalence in the number of payments and the number of interest periods for
H& the use of annuity due.

[ n = mt = 1(8) = B years
(A1) =i :
— P= W (1+1i)
(1+40.0816)% - 1
a P= Sﬁ,ﬁﬂﬁln.omﬁ(l 1 0.0816)7 (1 +0.0816)

P = $309,900.077

I.  Skill-Building Activity
Solve the following problems. Write your solution on a separate sheet of paper.
sy =1. A farmer bought a tractor costing Php 25,000 payable in ten semiannual payments, each installment
> payable at the beginning of each period. If the rate of interest is 26% compounded semi-annually,
determine the amount of each installment. # 4 03 F.70 3
2. A man bought an equipment costing PBO.DOd peiliabie in 12 quarterly payments each installment payable
at the beginning of each period. The rate of interest is 24% compounded quarterly. What is the amount

Leamning Modules by PHINMA Education is licensed under a

roal-NoDervatives 4.0
Internat or
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PHINMA EDUCATION ECO 017: Engineering Economics 1

vt bt Module #8

Name: Class number:
Section: Schedule: Date:

of each payment? $Gc,251.53%
W — 3. Findthe difference between the sums of annuity due and ordinary annuity for the followmg d,aa
5 Periodic payment = P14,000
Term = 16 years
i S Interest rate = 10% compounded quartedy = 53 g [, ( 26§

C. CHECK
I. Check for Understanding :
Solve the following problems. Write your solution on a separate sheet-of paper.
. A young woman 22 years old has just graduated from college. She accepts a good job and desire to

establish her own retirement fund. At the beginning of each year thereafter she plans to deposit P 2,000
in a fund at 15% annual interest. How old will she when the fund has an accumulated value of P

1,000,0007 &3 yrs - old

D. LESSON WRAP UP |
I. Frequently Asked Questions
1. How does an annuity due differ from an ordinary annuity?

’:@i The main difference is the payment timing. Annuity due payments are made at the beginning of each
period, while ordinary annuity payments are made at the end of each period.

. How does annuity due impact my financial planning?
' Annuity du n_impact your financial planning by providing a more accul la
' present value, especially when payments are made at the beginning of each period. ]
Il.  Thinking about Learning '
,\! to- Three things you learned:
2.
3.

Two things that you would like to learn more about;
1.
2.

Oneq'qg'ﬁon you still have:

(Answers to the tasks in the SAS will be given by your professors)

Learning Modules by PHINMA Education is licensed under a Creativ
e Commons Attribution-NenCom -
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ECO 017: Engineering Economics
MA FDUCATION

Name: Class number:
Section: Schedule: Date:

P,,. = P100,000 + Py

Po
(140" -1 i
Pa= Al or L0 g
-H""ﬂ-.__ 012 10 T L L ) -
1+=5) -1
P, = 8000 ( ) — f b= llllll ¥
012, , 012) .
T( = 3 P 100.000 P3.000
P, = P43,999.082 . '
P, = 100,000 + 43,999.082 -

Py = #143,999.082 ;

ot 3. You need P4,000 per year for four years to go to college. Your father invested P5,000 in 7% acown;
4% __for your education when you were born. If you withdraw at.the end of your 17" 18", 19", and 20
birthday how much will left in the account at the end of your 21" birthday?

Solution:
Analyze the problem using cash flow diagram, we have an inflow of P4,000 annuity and the remaining
/:0 money at year 21, outflow of P5,0000 deposit asshown in the cash flow.
Foy =Fy~Fy m——l"a
A+t -1 _ —__
FA=A—[-—(1+:) A
1+0.07)* -1
“ F, = 4000 (—ﬁﬁ)—l(l + 0.07) L 23 16 117 hs 0 |21
F, = F19,002.956
Fy = 5000(1 + 0.07)% P35,000 o
» F, = P20,702.812
F;, = P20,702.812 —P19,002,956 Exafo b
Fy, = P1,699.856 e
i

Il.  Skill-Building Activity
Solye the following problems. Write your solution on a separate sheet of paper.
1. Find the present value of an annuity of P20,000 payable annually for 8 years, with the first payment at
the end of the 11th year, if money is worth 5% compounded annually. P 34, 367. 039
& t __2. "What lump sum of money must be deposited in a bank account at present time so that Php 500 monthly

can be withdrawn for five years with the first withdrawal scheduled six years from today? Interest rate is
9% compounded quarterdy. ¥ 3 [ = - - B

— 3. Mr. Tony invested Php 10,000 now for the coliég(; education of his three-year old son, If the fund earns
14% effective, how much will the sgn get each year starting from 19th to 22nd birthday?

Learning Modules by PHINMA Education is licensed under a Creative Commans Attributic
International License

in-MonCommercial-NoDerivatives 4.0




pHo2, 042 DSA payments. How much of the original principal is still unpaid after he has made the 8th payment?

)

33, 555'-?5'3 end of 10 years, is P187,481.25. Find the value of “P" if money is worth 5%.
6.

PHINMA EDUCATION ECO 017: Enginearing
o s

Class number:

Name:
Section: Schedule: Date:

Mr. Luther borrows P600,000 at 12% compounded annually agreeing to repay the loan,in 1§ equal
The present value of an annuity of “P" pesos payable annually for 8 years, with the first paymefit at the

Find the present value of an annuity of P30,000 payable annually for 10 years with the first payment at
the end of the 10th year, if the money is worth 8% compounded annually. Plo® 50 | , 4 361

C. CHECK
I. Check for Understanding
Solve the following problems. Write your solution on a separate sheet-of paper.

1. Anengineer is thinking of starting a part-time consulting business next September 5, on his 40th birthday.
He expects the business will require an initial cash outiay of $5000, to come from his savings, and will
cost $500 per year ago operate; the business ought to generate $2000 per year in cash receipts. During
the 20 years that he expects to operate the business, he plans to deposit the annual net proceeds in a
bank each year, at an interest rate of 8% per year, compaunded annually. When he retires, on his 60th
birthday, the engineer expects to invest whatever proceeds plus interest he then has from the business
in a long-term savings plan that pays 10% per year, compounded annually. What is the maximum amount
he could withdraw from the savings plan each year during his retirement and still have the funds last 15
years?

2. Today you invest P100,00 into a fund that pays 25% interest compounded annually. Three years later
you borrow P50,000 from a bank at 20% annual interest and invest in the fund. Two years later you
withdraw enough money from the fund to repay the bank loan and all interest due on it. Three years from
this withdrawal you taking P20,000 per year out of the fund. After five withdrawals you withdrawn the
balance in the fund. How much was withdrawn?

3. If P10,000 is deposited each year for 9 years, how much annuity can a person get annually from the bank
every year for 8 years starting one year after the 9th deposit is made. Cost of money is 14%.

D. LESSON WRAP UP

I. Frequently Asked Questions
1. How does a deferred annuity work?
A deferred annuity works by accumulating funds over a specified period, and then providing a stream of
payments {0 the annuitant.
2. What are the benefits of a deferred annuity?
Deferred annuities offer tax-deferred growth, retirement income, and flexibili
3. Can | withdraw money from a deferred annuity before the payment phase?
Withdrawal rules vary, but some deferred annuities may allow partial withdrawal or loans.
4, Can | add a rider to a deferred annuity?
Yes, some deferred annuities offer riders that provide itional benefits, su -term

income guarantees.
. How do | choose the right deferred annuity for my needs?

(o) KRR
Learning Modules by PHINMA Education is licensed under a Creative Commans Attribution-NonCommercial-NaDerivatives 4.0
Internatonal License.
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Section: __ ~ Schadule: T e e PR TR .
Required: r
P=? I
sauien R B e e o
(-1 ¥ I)n - 1 n 1 2 3 4 5 6 g B
[ RS
S (1+8%)°—1 el
-2 8%(1 + 8%)* . Sy
= 6 5
: H
» III'- i J‘I‘IJH -
1+)"-1 : :
F= A[-(——?-—l «
(14 8%)5 -1 Pk K
Fiogq = 8000 8% Fio(,0x

Froge = P46.932.80768
P=F(14+i)™"

Pgx = 46,932.80768(1 + 89)~1°
Pax = P21.738.971

10000

Fl%nm %

Fioga = 125,000

ls P=F(1+i)™

' Pyok = 125000(1 +8%)~1°
~ Piox = £57.899,186

P = Pk + Pax + Piox
P = 19,963,550 + 21,738.971 + 57,899.186
P = P99,601.707

I, SJ;III-BuIIdlng Activity o612 9. 4“35]

Solve the following problems. Write your solution on a separate sheet of paper.
/5 — 1. Find the present worth of perpetuity of 6,000 annually with an interest rate of 10% compounded monthiy |
%\"\‘ — 2. Find the present worth of perpetuity of 6,000 annually with an interest rate of 10% annuallﬁ (a ORR |

Leaming Modules by PHINMA Education is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License,
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C. CHECK

1

il

Learning Modules by PHINMA Ed
ucation is | ative Cor
International License. R et & Crestive Cof

I Check for Understanding %
Solve the following problems. Write your solution on a separate sheet of paper. _ \
— 1. Find the present worth of perpetuity of 6,000 annually with an interest rate of 10% ann , if the first
payment will be given after 3 years. 7 4 )

6 86 -
How much money must you deposit today to an account:ja;‘rzinz 12% so that you'can withdraw 25,000
yearly indefinitely starting at the end of the 10th year?

D. LESSONWRAPUP 735 ,127.021

Frequently Asked Questions
What are some examples of perpetuities?
Examples of etuities include consoles, preferred stocks, certain f investments

provide a fixed income stream ;
What are some advantages of perpetuities? g

Perpetuities provide a predictable income stream and can be used to value assets with indefinite cash
flows.

What are some disadvantages of perpetuities?
Perpetuities assume a constant interest rate and_payment stream, which may not reflect real-world
conditions.

Thinking about Learning
Three things you learned:
1.
2.
3.

Two things that you would like to learn more about:
1.

2.

One question you still have:
1.

EAnmers to the tasks in the SAS will be given by your professors)
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