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Determining a mortgage payment

Objective: Determine a monthly mortgage payment by a direct calculation.
Warm-up problem

1.
Suppose that an amount is growing at a 6% interest rate (APR), compounded monthly.

a.
If the amount is $1000 at a certain time, how much would it be 40 months after that?

b.
If the amount is $1000 at a certain time, how much would it be 40 months before that?

c.
If the amount is $M at a certain time, how much would it be x months after that?

d.
If the amount is $M at a certain time, how much would it be x months before that?

Calculating a Mortgage payment 
Consider the following mortgage: $400,000 borrowed, 360 monthly payments over 30 years, 4.25% interest compounded monthly.

Let $M be the monthly payment amount. The goal is to determine M. 

2.
a.
Suppose that a mortgage payment of $M will be made 1 month in the future. What is the present value of that payment?
b.
Suppose that a mortgage payment of $M will be made 2 months in the future. What is the present value of that payment?
c.
Suppose that a mortgage payment of $M will be made 360 months in the future. What is the present value of that payment?
d.
Suppose that a mortgage payment of $M will be made x months in the future. What is the present value of that payment?
3.
a.
Now consider the full collection of 360 mortgage payments of $M each, made from 1 to 360 months in the future. Use sigma notation to represent the sum of the present values of all those payments.

b.
What special kind of sum is it?

Recall how to sum this type of sum:

c.
Find the value of the sum.
d.
Set the sum from part c equal to $400,000. Solve for M.
Generalizing the mortgage payment formula

4.
Consider a mortgage where $A is borrowed for y years with an interest rate of r, compounded monthly. Let $M stand for the monthly payment.
a.
Use sigma notation to represent the sum of the present values of all the mortgage payments. Find the value of this series.

b.
Find a formula for M.
