Review of Introduction to Probability and Statistics
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Homework #1

1. Define the sample space (that is, list all of tleenents) for each example below:
a. the set of integers between 1 and 60 evenly dieisilp 7
b. the sef = {x | xX* + 4x — 5 = 0}
c. the set of outcomes when a coin is tossed untdiill @t three heads appear
d. all points in the first quadrant inside a circleraflius 3 with center at the origin

2. An engineer tests three products and pronouncagsioéts for each as pass (P) or fail
(F).
a. List the elements of a sample sp&re
b. List the elements corresponding to the event Eahbgast two products pass
c. Describe the event that has as its elements {FFF, PFP, PFP}

3. In a battery life study, each of 3 laptops is tésteing 5 different brands of batteries
running 7 different software suites. If 2 testars used in the study, and test runs are
made once under each distinct set of conditiongsdch tester, how many test runs are
needed?

4. A recent study concluded that by following sevesibaealth rules a man's life can be
extended by 11 years on the average and a wonfartyy[7 years. These seven rules
are: don’t smoke, exercise regularly, use alcohmdienately, get 7 to 8 hours of sleep
each night, maintain proper weight, eat breakfastyeday, and do not eat between
meals. In how many ways can a person adopt fitkesfe rules:

a. If the person presently violates all 7 rules?
b. If the person never drinks and always eats bretikfas

5. How many permutations can be made from the lettetise wordhealthy? How many of
these permutations start with the letter y?

6. How many permutations can be made from the lettetise wordinfinity?

7. Giventhe digits 0, 1, 2, 3, 4, 5, and 6,
a. How many three-digit numbers can be formed froesith digit can be used only
once?
b. How many of these are odd numbers?
c. How many of these are greater than 330?
d. How many three-digit numbers can be formed froesith digit can be used more
than once?

8. In how many ways can 5 people be seated arounddani table?

9. In wedding photo, how many ways can | line up thddy groom, and 5 other guests
making sure that the bride and groom stand negath other?



10.Genes can be thought of as paragraphs compridbdeef letter words, where the letters
are A, T, G or C. Each word or “codon” calls ontamino acid of the protein the gene
codes for. For example, GGG is a valid codonlieramino acid glycine. How many
different codon words can be written with the feaitters if the letters can be repeated?

11.Consider a discrete sample sp&ce {1, 2, 3, 4}. Determine if the following probaiby
laws are valid.

a. P(1) = 0.26/P(2) = 0.25/P(3) = 0.26/P(4) = 0.25.
b. P(1) = 0.15/P(2) = 0.28/P(3) = 0.33/P(4) = 0.24.
c. P(1) =0.26/P(2) = 0.35/P(3) = -0.04/P(4) = 0.43.

12.0One-third of Americans are overweight. Selecting Americans at random, what is the
chance that both are overweight?

13. A batch of one hundred widgets is inspected byrtg$our widgets selected at random.
The batch will be rejected if one or more widgetsif the sample is found to be
defective. What is the probability that the batgh be accepted if the batch has 5
defective widgets?

14.Consider an experiment where two fair 6-sided @icarked with numbers 1 through 6)
are thrown and all 36 possible outcomes are eqlilaflly. Are the events A = {first roll
is a 1} and B = {sum of the two rolls is 7} indepnt?

15.You are playing in a single-elimination scrabblerttament (one loss and you lose the
tournament). The odds makers say the probabilijyppo beating half the players (call
them type 1 players) is 0.3, the probability oftbepa quarter of the players (type 2
players) is 0.4, and the probability of beating tmaining quarter (type 3 players) is
0.5. What is the probability of winning the tounmant?

16. Referring to the tournament of problem 15, suppbaeyou won the first game. What is
the probability that the first game was played agfaa type 1 player?



