
Discussion 3 - Probability Distributions, Binomial Distriubion, and Normal Distribution                                         Chapters 5 & 6

Name___________________________________

SH ORT AN SWER.  Wri te your answ er i n the space provi ded or on a separate sheet of  paper.

Provide an appropri ate response.
1) Anna uses the letter X to represent the possible sequences of heads and tai ls that can be obtained when a

coin is fl ipped three times. The possible sequences together w ith their probabil i ties are l isted below :

    X  Probabi l ity of sequence X
H H H 1/8
H H T 1/8
H TH 1/8
H TT 1/8
TH H 1/8
TH T 1/8
TTH 1/8
TTT 1/8

Is X a random variable? Why or why not? If i t is not, which associated var iable is a random variable? Give
the probabil i ty distribution of the associated random variable.

Determine whether the f ol l ow ing i s a probabi l i ty di stri buti on. I f  not, i denti f y the requi rement that i s not sati sf i ed.
2)

 x  P(x)
0 0.157
1 0.221
2 -0.060
3 0.084
4 0.166
5 0.432

Provide an appropri ate response.
3) In a game, you have a 1/20 probabi l i ty of w inning $76 and a 19/20 probabil i ty of losing $9. What is your

expected value?

4) Helene claimed that the expected value when rol l ing a fair die was 3.5. Steve said that wasn't possible. He
said that the expected value was the most l ikely value in a single rol l  of the die, and since i t wasn't possible
for a die to turn up w ith a value of 3.5, the expected value couldn't possibly be 3.5. Who is r ight?

5) List the four requirements for a binomial distribution. Describe an experiment w hich is binomial and
discuss how  the experiment f i ts each of the four requirements.
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6) Suppose that in one tow n 10% of people are left handed. Suppose that you want to find the probabi l i ty of
getting exactly 2 left- handed people when 4 people are randomly selected. Can the answer be found as
fol lows: Use the multipl ication rule to find the probabi l i ty of getting two left handers fol lowed by two
right handers, which is (0.1)(0.1)(0.9)(0.9)? If not, explain why not and show how the required probabil i ty
can be found.

A nsw er the question.
7) Focus groups of 11 people are randomly selected to discuss products of the Famous Company.  It is

determined that the mean number (per group) who recognize the Famous brand name is 5.7, and the
standard deviation is 0.50.  Would it be unusual to randomly select 11 people and find that greater than 9
recognize the Famous brand name?

Determine whether the gi ven procedure resul ts i n a binomial  di stri buti on. I f  not, state the reason why.
8) Roll ing a single "loaded" die 11 times, keeping track of the numbers that are rol led.

9) Spinning a roulette wheel 6 times, keeping track of the occurrences of a w inning number of "16".

Find the i ndi cated probabi l i ty. Round to three decimal  pl aces.
10) The participants in a television quiz show are picked from a large pool of applicants w ith approximately

equal numbers of men and women. Among the last 10 participants there have been only 2 w omen. If
participants are picked randomly, what is the probabi l i ty of getting 2 or fewer women when 10 people are
picked?

Find the i ndi cated probabi l i ty.
11) Suppose that 10% of people are left handed. If 6 people are selected at random, what is the probabil i ty that

exactly 2 of them are left handed?

Sol ve the probl em.
12) On a multiple choice test w ith 11 questions, each question has four possible answers, one of which is

correct. For students who guess at al l  answers, find the mean for the number of correct answers.

Provide an appropri ate response.
13) Describe the di fference between z scores and area scores. Specifical ly, each score's relationship to the

graph of the standard normal distr ibution and the possible sign values for each score.

14) Suppose you are asked to find the 20th percenti le and the 80th percenti le for a set of scores. These two
problems are solved almost exactly the same. Draw  the diagram for each and discuss the part of the
solution that would be di fferent in finding the requested probabi l i ties.
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Assume that the weight l oss f or the f i rst month of  a di et program vari es between 6 pounds and 12 pounds, and i s
spread evenl y over the range of  possibi l i t i es, so that there i s a uni f orm di stri bution. Fi nd the probabi l i ty of  the
gi ven range of  pounds l ost.

15) M ore than 10 pounds

16) Between 7 pounds and 10 pounds

Fi nd the i ndi cated val ue.
17) z0.36

I f  z i s a standard normal  vari able, f i nd the probabi l i ty.
18) The probabi l i ty that z l ies between - 1.10 and - 0.36

Sol ve the probl em.
19) For a standard normal distribution, find the percentage of data that are more than 1 standard deviation

aw ay from the mean.

Sol ve the problem. Round to the nearest tenth unless i ndi cated otherw i se.
20) Scores on a test are normally distributed w ith a mean of 68.9 and a standard deviation of 11.6. Find P81,

which separates the bottom 81% from the top 19%.

Find the i ndi cated probabi l i ty.
21) The volumes of soda in quart soda bottles are normally distributed w ith a mean of 32.3 oz and a standard

deviation of 1.2 oz. What is the probabi l i ty that the volume of soda in a randomly selected bottle w i l l  be
less than 32 oz?

Sol ve the probl em.
22) Scores on a test have a mean of 62 and Q3 is 83. The scores have a distr ibution that is approximately

normal. Find the standard deviation. Round your answer to the nearest tenth.

Provide an appropri ate response.
23) State the central l imit theorem.

Sol ve the probl em.
24) The scores on a certain test are normally distr ibuted w ith a mean score of 53 and a standard deviation of 5.

What is the probabil i ty that a sample of 90 students w il l  have a mean score of at least 53.527?

25) Assume that women's heights are normally distributed w ith a mean of 63.6 inches and a standard
deviation of 2.5 inches. I f 90 w omen are randomly selected, f ind the probabil i ty that they have a mean
height between 62.9 inches and 64.0 inches.
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