EXAMPLE 1.2 a. Calculate the amount deposited 1 year ago to have $1000 now at an inter-
est rate of 5% per year.
b. Calculate the amount of interest earned during this time period.
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EXAMPLE 1.2 a. Calculate the amount deposited 1 year ago to have $1000 now at an inter-
est rate of 5% per year.
b. Calculate the amount of interest earned during this time period.

Solution

a. The total amount accrued ($1000) is the sum of the original deposit and
the earned interest. If X is the original deposit,

Total accrued = original amount + original amount (interest rate)
$1000 = X + X(0.05) = X(1 + 0.05) = 1.05X

The original deposit is

1000
X a= Tos - $952.38

b. Apply Equation [1.1] to determine interest earned.

Interest = $1000 — 952.38 = $47.62




1.5 SIMPLE AND COMPOUND INTEREST
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The terms interest, interest period, and inferest rate were introduced in Section 1.3 !
for calculating equivalent sums of money for one interest period in the past and !
one period in the future. However, for more than one interest period, the terms sim- !
ple interest and compound interest become important. |
Simple interest 1s calculated using the principal only, ignoring any interest |
accrued mn preceding interest periods. The total simple interest over several peri- !
ods 1s computed as !
|

Interest = (principal)(number of periods)(interest rate) 11.3] :

|

where the interest rate is expressed in decimal form. :
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Stereophonics, Inc., plans to borrow $20,000 from a bank for 1 year at 9% interest for new
recording equipment, (a) Compute the interest and the total amount due after 1 year. (6) Con-
struct a column graph that shows the original loan amount and total amount due after 1 year

used to compute the loan interest rate of 9% per year.

Solution
() Compute the total interest accrued by solving Equation [1.2] for interest accrued.

Interest = $20,000(0.09) = $1800
The total amount due is the sum of principal and interest.
Total due = §20,000 + 1800 = §21,800

(6) Figure 1-3 shows the values used in Equation [1.2]: $1800 interest, $20,000 original loan
principal, 1-year interest period.

§21.800 +—-------
Tnterest = $1800
510,[#!]?—-——-&--- /
Original
loan Interest rate
. slﬂx 100%
§20,000
= % per year
Now yea
Later
Interest
period s
L year
Figure 1-3

Values used to compute an interes rate of % per year. Example .4,



1.4 EQUIVALENCE

Equivalent terms are used often in the transfer between scales and units. For exam-
ple, 1000 meters 1s equal to (or equivalent to) 1 kilometer, 12 inches equals 1 foot,
and 1 quart equals 2 pints or 0.946 liter.

In engineering economy, when considered together, the time value of money
and the interest rate help develop the concept of economic eguivalence, which
means that different sums of money at different times would be equal 1n economic
value. For example, if the interest rate 1s 6% per year, $100 today (present time)
1s equivalent to $106 one year from today.

Amount in one year = 100 + 100(0.06) = 100(1 + 0.06) = 5106

So, if someone offered you a gift of $100 today or $106 one year from today, 1t
would make no difference which offer you accepted from an economic perspec-
tive. In either case you have 5106 one year from today. However, the two sums
of money are equivalent to each other only when the interest rate 1s 6% per year.
At a higher or lower interest rate. $100 today 1s not equivalent to $106 one year
from today.
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So, if someone offered you a gift of $100 today or 5106 one year from today, it
would make no difference which offer vou accepted from an economic perspec-
tive. In either case you have 5106 one year from today. However, the two sums
of money are equivalent to each other onfy when the interest rate is 6% per vear.
At a higher or lower interest rate, $100 today is not equivalent to $106 one year
from today.

In addition to future eguivalence, we can apply the same logic to determine
equivalence for previous years. A total of $100 now is equivalent to $100/1.06 =
$94.34 one yvear ago at an interest rate of 6% per year. From these illustrations, we
can state the followimnmg: $94.34 last year, $100 now, and $106 one yvear from now
are equivalent at an imterest rate of 6%% per yvear. The fact that these sums are equiv-
alent can be verified by computing the two interest rates for l-year interest periods.

$?gﬂ > 100% = 6% per year
and
$5.606
$94.34 = 100% 6 %o per vear

Figure 1.2 indicates the amount of interest each yvear necessary to make these three
different amounts equivalent at 6% per year.



FIGURE 1.2

Equivalence of three

amounts at a 6% per
year interest rate.

6% per vear interest rate
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