Week in Review # 13
MATH 141 Drost-Spring 2010
5.1,5.2 53,91

5.1 Compound Interest
I = Prt
A=P+ITI=P+ Prtor A= P(1+rt)

Compound Interest Formula
.

A=P1l+i)", u=—, n=m-t
m
- mt

A=P(l+—

m
r=nomial rate/year
m= # conversions/year
t==t years

P’= principal

Continuous Compound Interest Formula
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5.2 Annuities

ordinary annuity : payments made at the end
of each payment period

annuity due: payments made at the beginning
of each payment period

simple annuity: payment period coincides with
the interest conversion period

complex annuity: payment period differs from
the interest conversion period
In 5.2, all annuities will have

a) fixed time intervals

b) periodic payments equal in size

¢) payments made at end of payment period

d) payment period coincides with interest
conversion periods

The future value S of an annuity
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5.3 Amortization of Loans

Pi

R sy
1—(1+i)n

payment of F dollars

on a loan of $P

over n periods, (n = m - t)

P

with interest i per period (i = —)

using the TVM Solver

N = # payments

1% = rate

m

PV = § borrowed =enter as —$
PMT = |repayment | => $$
FV =m
P/'Y =m
Amortization Schedules
End of | Interest | Repay- | Payment Outstanding
Period ment Toward Principal
Principal
0 Py = % borrowed
1 i1 = Prt $$ $$-interest | I =% — (3% —4)
Y =Pt | % T N ]

9.1 Markov Chains

stochastic: must be a square matrix, with
each entry positive, and the sum of the entries
in each column 1s 1.




QUESTIONS of the Week

1. Find the amount of money at the end of 8 years
on a $500 deposit in an account paying simple
interest at a rate of 3.25% per year. How much
interest is earned?

oy A =P(L¥rt)
P\ 500(\+.02>25(8))
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2. A savings account paying simple interest grew
from an initial deposit of $3250 to a sum of
$3347.50 in 8 months. Find the interest rate.
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3. How much money will be in an account after 3
vears on a $1,000 deposit that earns 4.25% per
year compounded continuously?

A=P T 153
P -1000
= 0425
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4. If Mike invests $5000 into an account paying in-
terest at a rate of 5%% per year compounded O
quarterly, how much money will he have at the \J N\

end of 5 years (assuming no additional deposits
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5. In 18 years, Jane and Bill need $60,000 for their Q= L\
daughter’s college expenses. If they find an ac- /
count paying interest at-a rate of 5.5% per year
compounded weekly, how much should they in-
vest now, in order to meet their goal of $60,0007

TVM NZ I’Z.U%)
I‘/._: 5.5 ! ------- S "

pv =1 =22 300.07]
Pmr=0 .
FV= 60,000 P/y=C/ly=12

6. What interest rate, compounded bi-weekly, will
triple $400-(-)’111?on]y 9 years? N _ g 2_(.23. q '
T s C= 2
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7. A major credit card company has a finance charge
of 1.75% per month on the outstanding balance. _T'V
Jim charged $1450 on his bill, and made no pay- I\\
ments for 9 months. What is the balance on the N — n (ﬁ__
- L

account after 9 months?

115% (12 months) - T%=2)
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8. Which account would be the best option for an
mvestment?

Option A: 8% per year, compounded weekly

Option B: 7.85% per year, compounded
daily

Option C: 7.9% per vear, compounded con-
tinuously
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9. If Matthew deposits $125 at the end of each
month into a savings account earning interest at
a rate of 4.25% per year compounded monthly,
how much will he have at the end of 10 years
(assuming that he makes no withdrawals during
that period)? How much interest will he earn?

N= 10072)

T%= d.25

Pv= 10

PT= =125 e .
Fvz T J=F13650.9\
IR "

10. T am looking to purchase a. new car and have
$2500 for a down payment. The car I want has
a cash price of $38.750. If the best financing op- N
tion you find charges interest at a rate of 4.75% <
per year compounded monthly, what would the T 6/° -
monthly payments be in order to pay off the loan

in 60 months. b) In 48 months? Pv=
Jown ~_2.500. eN =

P/‘{: VY=
Soom $36\150 o

495y mM=12 60 Mmovrdhs = 5
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11. Mary Jane bought a car after making a down
payment of $5475, and secured financing for the
balance of the purchase price at a rate of 4.5%
per year compounded weekly. Under the terms
of the finance agreement, she is required to make
payments of $465.00 each month for 48 months.

a. What was the purchase price of the car?

b. How much interest does she pay with this
financing?

PM'Qe, = 5415+ Qoan,

TVM Seveo
N =4
T%=445
PV = SM!:QM§Q\§%53.51
PT= -465 .
EV=0 fmw;S%'l%%—QMa,,ﬁt

P/Y=0/= 52 pue=SH5+2185352
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v 22.3320,00
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12. A sum of $15.000 is to be repaid over a 4 year
period through equal installments made at the
end of each year. If an interest rate of 5.25%
is charged on the unpaid balance and interest
calculations are made at the end of the year, de-
termine the size of each installment so that the
load is amortized at the end of 4 years. Show
the amortization schedule.
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13. Paul buys a new $3200 HDTV with 3D, by pay-
ing $500 down and financing the rest. The terms
of the finance agreement state that the unpaid
balance will be charged interest a rate of 18%
per year, compounded monthly, and the money
is to be repaid over a 2-year period through equal
installments made at the end of each month.  ,s—icicimimimnm, \

a. What will Paul’s monthly payments be'?a
N = 2_()2) = e i
19=13
Pv=-2900

PN\T' 1=

b. How much of the first payment goes to-
wards paying down the loan?

5 R 3200 psucs,

\ R % . ) ﬂ&).lu - ).6/5 — Sep Otbwy\,
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c. How much equity will Paul have in his

HDTYV after 1 year?

adton | L‘j&m = 12 prits NEWMCLn,

TVMm  Solve
N=12
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Pv =!
PmT =
FV =

P/Y:C/Y = S e i
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14.[ Twelve years agolJ ohn made a down payment on

a house of 10% of the purchase price and secured
a bank loan of $135,000 to finance the remain-
ing amount. The mortgage was for a term of
25 vears, with an interest rate of 6.75% per year
compounded monthly on the unpaid balance to
be amortized through equal monthly payments.

a. What i1s the outstanding principal on
John’s house now?

X = prce 05 house @
.907(. = \36_,000

X = 150600 Caleurola IS
TV A
Rouse boughr (2yisagp | 12.(25)
1=0605
At 12 Yas, FV=-135000

13 NS 85 Pty hg);ﬁ%?ﬁﬁ - QMT:CJ
TVN\ Solver e
N=12(13) fecht=12
IT%= 6.15 P
Pv="] = "% 69500
PMmT=-93203 |
FV=0_ P/Y=C/Ar=\7

b. How much equity does John have in the

house now? 8Q\A_L{-:j -:'\"o (_QX \{QL{w‘ Qunic gT\ [-éJ_
W
taudy = 150,000 ~ 96.(,98.0
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c. How much total interest will John pay
over the life of the loan?

To‘(‘o.l PQ_\A = $<f32.'73 (25)([@) = $279 )g lﬁ

------------------

e ———— -
1
!

 Indrest Y144 3\9 i

-----------------------------------

11



15. Mark has started to think about his retirement.
He has decided that his goal is to receive quar-
terly payments of $6,000 for 15 yrs when he re-
tires at age 65. To achieve this goal, Mark is
going to make quarterly payments into his re-
tirement account for forty years. He just turned
25. His retirement account earns interest at a
rate of 6% /vr compounded quarterly.

What payments should he make to meet his

oal? -
g _rVM Sol\li}u Nn‘ L}OLL‘B
IT% =6 FV: 3%0,000

o \ PV=o0 Py =cpy =4

16. Your credit card has a balance of $2,000 and the
interest rate is 1.95% compounded monthly. If
yvou only make the minimum monthly payment
of $40 per month, how many years will it take to
pay off the balance?

b) How much interest did you pay? Assume there
are no new charges to the card.

N=L_]=wt=19.008084=-mk
1%=1.9502)
¥V= -2000 P \
PN\T:_' 4o “~|_5-.-q b= i
Fv= O J
P/‘;lsc/y-: lz ~2000
| —2000_

17. Rework the previous problem with monthly pay-
ments of $50.

N= [ ] =mX S — \_
T%=1.95012) (X =0.5 s |

Pv= ~20600 :
P = So " - 20600
FV‘ O ¥
P/Y=C/Y—: L ~2600
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18. Among homeowners in College Station, 45%
recycle, and in 5 years, 12% of those who recycle
will have dropped out of the program, and 25%
of those who didn’t recycle, will in 5 years. What 7,'\‘7
i1s the expected distribution of the homeowners
who will recycle in 5 years?

necpele, Mcﬂd'{"
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\ do not "i‘i‘jc‘i,
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TeX =X, =1.5965 W\)\"-hac,\(fii/
Mo3S | Nov recycle
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19. A poll of automobile owners in 1990 showed
that 12% of the owners drove a hybrid vehicle. A

trend has been shown tha 78% of
the owners of hybrid vehicles replaced their vehi-
cle with another hybrid car, and 35% of the own-
ers who did not drive hybrids replaced them ten

yvears later with another gasoline powered car.
Determine the expected distribution in 2010.
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13.65%
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