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Discrete Probability Distributions

Exercises (Questions 4.11, 4.14,4.18,4.22,4.23, 4.28,437,4.38,4
the 7th edition of the textbook)

4.11 Show the probabiiity distribution function of the
number of heads when three fair coins are tossed
independently. P(x=0) = I/g , PLX =1 )

p(x=2) = 3o , P(x=3) =

414 American Travel Air has asked you to study fhglﬁ:i
delays during the week before Christmas at Midway
Airport. The random variable X is the number of
flights delayed per hour. DL R §
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Fx) 2. What is the cumulative probability distribution? -

What is the probability of five or more delayed
flights? |~F(H) = |-0.51< 0.4%
What is the probability of three through seven
(inclusive) delayed flights?

b.

sl

An automobile dealer calculates the proportion of
new cars sold that have been returned a various
aumbers of times for the correction of defects dur-
ing the warranty period. The results are shown in

e

[ i

,{‘ the following table.
Number of returns 0 1 2 3 4
| Proportion P(x) 028 036 02 009 0.04
FOO) 0.2% .6t 0.9F 0.96
a. Draw the probability distribution function.

Calculate and draw the cumulative probability
function.

. Find the mean of the number of returns of an
automobile for corrections for defects during the
warranty period.

Find the variance of the number of returns of an
automobile for corrections for defects during the
warranty period.
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422 a. Avery large shipment of parts contains 10% defec-

4.28 A factory manager is considering whether to replace a |

4
i ,T_o‘é—ﬁ 0, 8 = 1,@6 (a) P(X:o)s(ﬂ‘q) = 0.8

P(x=1) =(pa)(o1).2= 0.18
(x=2)=(pn)(0.1) = 0.0l

tives. Two parts are chosen at random from the ' 1 )S3

shipment and checked. Let the random variable X ( b ) F ( Xeo) = (1% b 2 1Go

denote the number of defectives found. Find the 20 19 I8 36

probability function of this random variable. P(xX=1)=1% .2 N 2 . 12-=
: . : § ' 2w ) 4o

b. A shipment of 20 parts contains two defectives, 2o 1 :
Two parts are chosen at random from the ship- p (X c2) =z = —!1‘-1— %o
ment and checked. Let the random variable Y L

denote the number of defectives found. Find the > Ble ™ part ( bql) !Mwa Y ﬁtqo endent |
0 ral

probability function of this random variable.
Explain why your answer is different from that .~

= 0.20
for part (a). (C);L)\(a =0+ 0.l% +002 —~Jg1—o I
¢. Find the mean and variance of the random vari- 2z 7 P(x) —/U * o al '
Cx =2X 8
able X in part (a). X = O

d. Find the mean and variance of the random vari-(al )/"1[, = 364, + ?'/i‘?o =38/190 =2
able Y in part (b). z “ o, — O.04
O_K.q = 35A¢,o+ f190

4.23 A student needs to know details of a class assign- =4 _ 4% - o305

— e

ment that is due the next day and decides to call fel- 8 e
low class members for this information. She believes (2) =b.¢6) (0.4)

: i o p(V) =0 P(2) =p.6)
that for any particular call the probability of obtain- Bo.4)
ing the necessary information is 0.40, She decidesto  P(2) = (O. 4 ]>c~l
continue calling class members until the information P (X =) = (O 6) (O“f) N
is obtained. Let the random variable X denote the El2)= 0,!4[] -rO.éj
number of calls needed to obtain the information. (b) F(Hh=ob , -

Z
a. Find the probability function of X. F(3).= o [1+o Griijxj (-0.6"
b. Find the cumulative probability function of X. F(X=2) = oy jjc')—_‘g ] kI
¢. Find the probability that at least three calls
are required. (C) I-F(Z> = [—-0.6% = 0.26

(#) _ 6,26 +0.84 +0.4g +0.2U

temperamental machine. A review of past records’ / - |.@Z

4 z _
indicates the following probability distribution for the ! g D x® P(x) _/LI =027

number of breakdowns of this machine in a week. Ox =1-013%F
Number of breakdowns 0 1 2 3 4 (b) Y = I19va X $ 20
|Svo Mx = 4 i
Probability 010 026 042 016 006 § E(Y)=

() = @900) ok ¢
s(V)= 15w oy ='1520-8

a. Find the mean and standard deviation of the
number of weekly breakdowns.

.-‘_' b. Itis estimated that each breakdown costs the

company $1,500 in lost output. Find the mean
and standard deviation of the weekly cost to the
company from breakdowns of this machine.
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4.37 A public interest group hires students to solicit dona-
tions by telephone. After a brief training period stu-
dents make calls to potential donors and are paid on
a commission basis. Experience indicates that eariy
on these students tend to have only modest success
and that 70% of them give up their jobs in their first
2 weeks of employment. The group hires six stu-
dents, which can be viewed as a random sample.

a. What is the probability that at least two of the
six will give up in the first 2 weeks?

b. What is the probability that at least two of the
six will not give up in the first 2 weeks?

Suppose that the probability is 0.2 that the value of
the U.S. dollar will rise against the Chinese vuan
over any given week and that the outcome in one
week is independent of that in any other week
What is the probability that the value of the U <
dollar will rise against the Chinese yuan at least
twice over a period of 7 weeks?

4.38

446 A campus finance officer finds that, for all parking
tickets issued, fines are paid for 78% of the tickets,
The fine is $2. In the most recent week 620 parking

tickets have been issued.

a. Find the mean and standard deviation of the
number of these tickets for which the fines will
be paid.

b. Find the mean and standard deviation of the
amount of money that will be obtained from the
payment of these fines. Y=2X

4.58 A bank executive is presented with loan applications
from 10 people. The profiles of the applicants are
similar, except that 5 are minorities and 5 are not
minorities. In the end the executive approves 6 of the
applications. If these 6 approvals are chosen at random
from the 10 applications, what is the probability that
less than half the approvals will be of applications
involving minorities?
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~ 4.64 Customers arrive at a busy checkout counter at an
_V average rate of three per minute. If the distribution I? ()( < 2)
of arrivals is Poisson, find the probability that in P(x= o) + p (K =)+ r (K =2 j
any given minute there will be two or fewer 3 3 =3 2%
arrivals. _ e ol 2+ ef-r'-' =o4232
ol l : -
4.67 Records indicate that, on"‘avérage, 3.2 breakdowns per N= 32 / A oy
AV day occur on an urban highway during the morning 0.1H2
rush hour. Assume that the distribution is Poisson. ; n) pP(x<z ) = 21
a. Find the probability that on any given day there lo) P(X> Lf) - 1-P(XE )
will be fewer than two breakdowns on this high- e 1)+ /J("z ) +«A2
way during the morning rush hour. =1 { (o)t P4 ) j
b. Find the probability that on any given day there -'f
will be more than four breakdowns on this hlgh- = p.2\4 4
way during the morning rush hour. -
Qu\? 4.79 Consider the joint probability distribution:
X
1 2 /Jl _ (o‘c;g) + 2—(0.‘1‘%’,) ;
Yy | 0 0.30 0.20 0,50 * - 145 '
1 0.25 ).25 .
0.2 0.50 Uy = 050
5.5% 095 Vot s
a. Compute the marginal probability distributions 7_ 2) R 2.
for Xand Y. e (* ../L{ | (| ks
b C rart ~ . x L{(O L{5’) : /
- Compute the covariance and correlation for X = | (O S¥) *
and Y. ' _ .35 _>)6'x‘|'5329l
¢. Compute the mean and variance for the linear -
function W = 2X + Y. g?r . 0.25 =2 6y=62

b DJ(KY) ECXY) /Jlx’ . w g 96;0)
) ; \_O(o*tzoh-/o(o 20)+ 1 (0 25) +2(0 2s) | = (! (s

0.325 = 0.025

. CoplXX) o £.922 0. 0326
42 BT T s (09

50\ — 340
) G w)= 2B E(Y) = 2(1H)+O) =S

= 4 (2.35) 4+ (025) + & (0.025) = A45



. 482 A researcher suspected that the number of

-

between-meal snacks eaten by students in a day
during final examinations might depend on the
number of tests a student had to take on that day.
The accompanying table shows joint probabilities,
estimated from a survey.

Number of Tests (X)

Number of P

Snacks (Y) 0 1 2 q

0 007 009 o006 o001
l 0.07 0.06 0.07 0.01
2 0.06 007 014 003
3 002 004 016 004

0.22 0.26 0. 43 904

a. Find the probability function of X and, hence,
the mean number of tests taken by students on
that day.

b. Find the probability function of Y and, hence,
the mean number of snacks eaten by students on
that day.

¢. Find and interpret the conditional probability
function of Y, given that X = 3.

d. Find the covariance between X and Y.

e. Are number of snacks and number of tests inde-
pendent of each other?
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