Math Xb Spring 2002

Homework Assignment 6: Due at the beginning of class 2/20/02

The largespurchasehat most Americanswill ever make is theihouse. Mosipeople do
not have the financialresources to buyheir housesoutright and insteadake out a
mortgage.

In the UnitedStates, the interest anortgages is compounded monthly and payments are
mademonthly. In the Unitedtatesmortgages are usually paidf over a 15year or 30
year period. Oftenvhentrying to secure a loafor a property,you will have to produce
10% of the cost of the property up front. You take out a foathe remaining@0% of the
cost of the property and pay this backhe lender in thédorm of monthly paymentsver

the term of the loan.

Last summer, a
condominium was
advertised in a nice
community called“The
Falls at FaxonPark.”
This new community is
located in Quincy, MA,
close to storesschools
and the MBTA Red
Line. The asking price
for the condominium
was $179,0006.
Inquiries at docal bank
indicated that at théme,
the fixed interestrate

mortgages were
charging about 8.0% per
annum.

If you were in the markefior a property, and the condominium descrileabvesounded
interesting, then thérst step in decidingwhether ornot to buywould be to estimate
whether or not you could afford the monthly payments on the property. In Questions 1 and
2 you will make rough estimates on the size of the monthly payments.

1. A thirty year mortgage is thenost affordable, as ihas the lowest monthly
payments. If yolhaveenough tocover10% of the purchase price ofhe condo,
about how much do you have to borrow? If all @b had to payas the amount
thatyou borrowed(i.e. no interest) how much woulgbur monthly payment be?
This figure will serve as an under-estimate for the actual monthly payment.

Y Image source: http://www.rent.net
2 Source: Century 21 Liberty Associates, 1212 Hancock St., Quincy MA 02169.
3 Source: Citizens Bank Mortgage Center, 1200 Hancock St., Quincy MA 02169.



2. If you made no payments on this loan durihg 30 year period, how much would
you owe by the end of 30 years? If ydivide this total by 360 (12 monthgimes
30 years) youwill get an over-estimatéor the monthly mortgage payment.
Calculate this over-estimate for the actual monthly mortgage payment.

In Questions 3, 4 and 5 youll make careful calculationssinggeometricseries towork

out the exact monthly payments that you would have to make to the bank in order to pay off
the mortgage. All of the information(purchaseprice, interest rates, etcgiven at the
beginning of this homework assignmemé relevant t@uestions 3-5. Assumibat you

will take out a 30 year mortgage.

3. Remember that bankwill compoundthe interest thayou owe before deducting
your payment fromthe amount thayou still own them. Inthis problem,use the
symbol M to denoteyour monthly payment in dollars.Find an expressiothat
gives the size of the outstanding balance of the mortgage after 1 year (12 months).

4, Remember that bankwill compoundthe interest thayou owe before deducting
your payment fromthe amount thayou still own them. Inthis problem,use the
symbol M to denoteyour monthly payment in dollars.Find an expressiothat
gives the size of theutstandingbalance of the mortgage after §@ars (360
months).

5. Set the expression that yobtained inQuestion 4equal to zero andsewhat you
havelearned about geometrgeries tocalculate thanonthly paymentN1) for a 30
year mortgage.

Double-Check: In Questions 1 and 2 yawalculated an under-estimaiad anover-
estimate for the actual monthly payment. Your answéyuestion 5
should fall somewherbetweenyour answers to Questions 1 and 2.
If this is not the case, go back and check your calculations.



