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Here are the formulae that you will need for this set:
Compound interest:
A(t) is the amount after t years, r is the annual rate of interest, n is number of times interest is com-

pounded each year. P is the initial amount.

formula 1: A(t) = P
(

1 +
r

n

)nt

This formula works when money is deposited or borrowed just once, in a lumpsum. Notice the similarity
between this formula and the n−th term of a geometric sequence. In fact, it is exactly the same if you let

the first term a = P, the common ratio = (1 +
r

n
) and then find the (nt + 1)−th term.

Total value of a periodic investment such as a retirement account
A(t) is the amount after t years, r is the annual rate of interest, n is number of times interest is com-

pounded each year. m is the periodic payment or investment in the savings or retirement account. In our
case the period will be months, so the payments are made each month.

So n in this homework will always be 12, EXCEPT in probem 3.

formula 2: A(t) = m

((
1 + r

n

)nt − 1
)

r/n

This formula works when money is deposited monthly. Notice the similarity between this formula and the
formula for the sum of the terms of a geometric sequence. In fact, it is exactly the same if you let the first

term a = m, the common ratio = (1 +
r

n
) and then find the sum of the first nt terms. (In the denominator

is (1 +
r

n
)− 1 = r/n). We add the amounts resulting from each payment using formula 1, and since formula

1 is really a term in a geometric sequence, when we add them up we get the sum of a geometric sequence.

Monthly payments for a mortgage or loan
P is the amount of the initial loan.
For this we set the amount from formula 1 equal to amount on formula 2 and solve for m.
We get:

formula 3: m = P
r/n(

1 − 1

(1+ r
n )

nt

)
Problem 1: Find what is P, r and t and plug it into the mortgage formula (3).
Problem 2: For this problem also use the mortgage formula as in Problem 1 with a small twist: The loan

amount P will be the actual loan minus the downpayment.
To find the total interest multiply the monthly payment m by the number of payments nt which for us

will be just 12t and then subtract P from it. This is basically the amount we paid totally over all those
months minus the actual amount owed.

Problem 3: This is what is called a present value problem. The amount A(t) in formula 1 gives the
future value of an investment or deposit if it gives returns or interest at a certain rate. We need to reverse
that to find the initial amount. So what is given in the problem is A(t) and in formula 1 you will plug in the
value of A(t) and t and r (in this problem n is 1 because it is compounded annually) and then solve for P.

Problem 4: This is straight plugging in appropriate quantities into formula 2.
Problem 5: This is perhaps the trickiest. What you need to do is to use formula 3, solve for P and then

add to it the amount she has on hand for downpayment.
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