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1. (10 points) Three TV networks compete for viewers for any given time
slot. Suppose that their 8pm programs are NatureShow, Sitcom and Drama.
A survey of viewers indicates that of those watching NatureShow one week,
50% will continue watching NatureShow in the next week, and 50% will
switch to Sitcom. For those watching Sitcom, 32; will continue watching

Sitcom and % will switch to Drama. Of those watching Drama, 75% will
continue watching Drama, and 25% will switch to NatureShow.
Formulate this situation as a Markov chain and find the transition matrix.

If initially on Friday the 13th, 15% are watching NatureShow, 40% are
watching Sitcom, and 45% are watching Drama, what percentage of
people will be watching these programs on Friday the 20th? Round your
answer to the nearest percent.



2. (15 points)
(a) Decide whether the Markov chain in Question 1 is regular.

(b) If the Markov chain is regular, in the long run, what fraction of the
viewers in Question 1 will be watching NatureShow, Sitcom and Drama?



3. (10 points) From a standard deck of 52 playing cards, a collection of 7
cards is picked. Assuming that each collection of 7 cards is equally likely
to be chosen, what is the probability that exactly 3 hearts are among the 7

cards?



4- (15 points) Three hundred students are asked whether they are taking
Math, Physics or Chemistry. Equal number of students are taking Math and
Physics and twice as many are taking Chemistry as are taking Math; 43 are
taking all three; 73 are taking both Chemistry and Physics; 70 are taking
both Math and Physics; 60 are taking both Math and Chemistry.

(a) How many are taking Chemistry?

(b) How many are taking Math only?



5. (10 points) Out of the 300 students in Question 4, a student is picked at
random.

(a) What is the probability that the student is taking exactly two of the
three subjects?

(b) What is the probability that the student is taking Math or Chemistry
but not Physics?

(c) What is the probability that the student is taking exactly one of the
subjects?



6. (10 points) Using matrices and row operations, solve the following system
of equations. Show all row operations.

r—y+z = 3
r—-2y+3z = 3
2 -3y+5z = 5



7. (10 points) A license plate consists of four not necessarily distinct numbers
from the set {0,1,2,3,4,5,6,7,8,9} followed by three distinct letters from
the set of all letters {A, B,C,..., X,Y, Z} of the alphabet. A license plate
is picked at random. Find the probability that it has all distinct numbers.



8. (20 points) You buy a house for $210,000 and make a down payment of
$35,000 on December 1, 2003. You pay off the rest of the balance by making
equal payments on the first day of each month starting January 1, 2004 for
17 years. The rate of interest is 7% compounded monthly.

(a) What are your monthly payments?
(b) How much money do yoﬁ end up paying at the end of 17 years?

(c) How much interest do you pay?

(d) Out of the first payment, how much is applied towards the interest and
how much is applied towards the principal?






