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...... MA162: Finite mathematics

Jack Schmidt

University of Kentucky

April 8th, 2013

Schedule:

HW 1.1-1.4, 2.1-2.6, 3.1-3.3, 4.1, 5.1-5.3, 6A-6C (Late)

Exam 3, Monday, Apr 8, 2013

HW 7A due Friday, Apr 12, 2013

HW 7B due Friday, Apr 19, 2013

HW 7C due Friday, Apr 26, 2013



Formulas

Simple Interest: I = Prt.

Accumulation: A = P(1 + rt).

Compound Interest Accumulation: A = P(1 + i)n.

Present value: P = A(1 + i)(−n).

Effective rate: reff = (1 + r
m )m − 1.

Annuity: Sum: S = R ((1+i)n−1)
i .

Present value: P = R (1−(1+i)−n)
i .

Set counting: Two sets: n(A
∪

B) = n(A) + n(B)− n(A
∩

B)

n(A
∪

B
∪

C ) = n(A) + n(B) + n(C )− n(A
∩

B)− n(B
∩
C )−

n(C
∩

A) + n(A
∩
B
∩

C ).

Standard card deck is 52 cards (13 ranks:
A,2,3,4,5,6,7,8,9,10,J,Q,K; 4 suits ♡, ♢, ♣, ♠).



Basic time value of money.

$2,437.00 is invested in an account earning a nominal interest rate
of 1.50% APR compounded bi-weekly. How much is the account
worth after 5 years?

How much needs to be invested in an account earning a nominal
interest rate of 1.50% APR compounded quarterly in order for the
account to be worth $1,373.10 after 9 years?

How long does $75.00 need to be invested in an account earning a
nominal interest rate of 1.50% APR compounded monthly in order
for the account to be worth $87.13?



Basic Time Value of Money

If $75.00 is invested monthly in an account earning a nominal
interest rate of 1.50% APR compounded monthly. How much is
the account worth in 6 years?

How much must be invested in an account earning a nominal
interest rate of 1.50% APR compounded monthly, in order to
withdraw $75.00 monthly for 7 years?

How long must monthly payments of $175.00 be invested in an
account earning a nominal interest rate of 1.50% APR
compounded monthly in order for the account to be worth
$17,837.73 by the end?



Basic counting.

Let H be the set of bears who eat honey, and let F be the set of
bears who eat fish. What is the most accurate description of
H − F = H ∩ F c?

Describe the shaded region: ..

B

.

A



Basic counting

70% of the class watches Arrested Development and 60% watches
Battlestar Galactica. 10% watches neither of those, but watches
Downton Abbey. What percentage of the class watches both
Arrested Development and Battlestar Galactica?

70% of dancers at the club like Pop music, 60% like House music
and 50% like Dubstep. 30% like Pop and House, 25% like House
and Dubstep, and 20% like Pop and Dubstep. What percentage of
dancers like all three types of music?

(Note the answer to this one does not actually make sense. Fixed
on real exam.)



Basic Counting

Taylor Swift has released four albums. Assuming nobody owns
more than one copy of any album, how many different collections
of these albums are possible? (For example, a person might own
all four, or none at all, or only the first one.)

Taco Bell is offering a taste test of three featured products
(including the new Cool Ranch Doritos Locos Taco!) and
participants are asked to fill out a survey, marking each food as
Good, Bad, or Not Tasted. How many different survey results are
possible? (For example, one result would be having all foods
marked as Good.)

How many ways are there to rearrange the letters of the word
BUSINESS?

How many ways are there to rearrange the letters of the word
HIPPOPOTAMUS?



Gambler’s Ruin.

To win the trifecta in the 6th race at Keeneland you must pick the
winning horse, the second place horse and the third place horse in
the correct order. If there are 10 horses in the race, how many
trifecta bets must you place in order to guarantee that you will
have a winning ticket?

To win a boxed trifecta you must pick some horses that include the
first, second, and third place horses, but not necessarily in the
correct order and it is ok if you have some extra horses. How many
regular trifecta bets do you need to make in order to cover the
same winning possibilities as a single boxed trifecta bet with 5
horses in it? You may assume 10 horses are in the race.

Two six-sided dice are rolled, one white and one black. How many
ways are there to get a total of 8 on the two dice?



Gambler’s Ruin

A 52-card deck is dealt out evenly to four players. The first player
reveals they have all of the “royalty” ( J♡, J♢, J♣, J♠, Q♡,
Q♢, Q♣, Q♠, K♡, K♢, K♣, K♠, ). How many possibilities
are there for the first player’s hand?

As before, a 52-card deck is dealt out evenly to four players. The
first player reveals they have all of the “face cards” ( J♡, J♢,
J♣, J♠, Q♡, Q♢, Q♣, Q♠, K♡, K♢, K♣, K♠, ). The
second player reveals they have the rest of the ♠ cards. How many
possibilities remain for the first player’s hand?

As before, a 52-card deck is dealt out evenly to four players. The
first player reveals they have all of the “face cards” ( J♡, J♢,
J♣, J♠, Q♡, Q♢, Q♣, Q♠, K♡, K♢, K♣, K♠, ). The
second player reveals they have the rest of the ♠ cards. How many
possibilities remain for the second player’s hand?



Changing interest rate

$100 is invested every month for five years into an account earning
a nominal interest rate of 12% APR compounded monthly for the
first three years, and 18% APR compounded monthly for the last
two years.

(a) How much is the account worth at the end of the five years?

(b) How much would one need to invest (in an account earning the
same interest rates) at the beginning of the five years (as a single
payment) in order to have $10,000 by the end of the five years?



Case-by-case counting

(a) How many ways are there to arrange 3 letters from the word
HIPPOPOTAMUS?

(b) If you roll three six-sided dice (one white, one red, one blue),
how many ways are there to get “doubles” but not “triples”?
(That is, two of the three numbers rolled are the same and one of
the three is different.)


