
Math 100 – worksheet 7 –

Saving plans and investments

1. We will make use of the saving plan formula solved for payments in order to solve the following
problem (cf. ex27,28 on p. 233).

Suppose that you are 30 years old and want to retire at the age of 70. Furthermore, you want
a retirement fund from which you can draw an income of 50, 000$ per year – forever. How
can you do that assuming an APR of 5%? How much you will have to deposit before your
retirement?

• Firstly calculate how much do you need to accumulate. Note that 5% of this sum is your
desired 50, 000$.

• Now, as you know your desired accumulated balance, use the saving plan formula solved
for payments
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to find monthly payments.

• With the monthly payments just calculated, calculate the total amount deposited over
the period of 70− 30 = 40 years.

• Discuss why we did or did not use the rules for rounding explained in Section 3B (p.158)
of the book in the last calculation. In particular, how many significant digits does the
number 40 above have? Note that these rules cannot be used in the calculation of PMT

for two reasons. Firstly, we do not know a rule for taking a power; secondly, we anyway
have to round to the nearest penny (explain why higher precision does not make sense).



2. All our investment calculations have a blemish: they assume constant APR. While this as-

sumption is realistic in the short range, it is not in the long range. Without this assumption,

it becomes difficult to assess investments beforehand. We will try to consider aftermath for

this reason.

Alice invests $1, 000, and takes back a lamp sum of $5, 000 after 5 years, while Bob
invests $3, 000, and takes home $18, 000 after 10 years. Which investment was better?
How can we compare?

• Both got profit. While Alice got $4, 000 of profit, Bob got $15, 000. However, that
is not a good way to compare since Bob invested much more. To take that into the
account, calculate total return in both cases.

• If their starting principals were equal, say both $1, 000, what would be their accu-
mulated balances?

• It looks like Bob’s investment was better. However, he got his money over a longer
period of time. To take that into the account, calculate annual return in both cases.

• Annual return just calculated is nothing but the ”equivalent constant APY”. Indeed
we simply assume that the APY was constant, and find it solving

A = P × (1 + APY )Y

for APY . Assume now that APY was actually constant, and calculate how much
each of them would take home if they invested same amount of $2, 000 for a period
of 5 years.
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