Chapter VII

Some Special Discrete Distribution Functions

Solutions

7.1

First we confirm that this experiment possesseshiagacteristics of a binomial experiment.
This experiment consists of 5 trials, one corresjpumto each random selected well. Each
trail results in anS (the well contains impurity A) or ak (the well does not contain impurity
A). Since the total number of wells in the coungyarge, the probability of drawing a single
well and finding that it contains impurity A is emjuo 0.30 and this probability will remain
the same for each of the 5 selected wells. Fursiiece the sampling is random, we assume
that the outcome on any one well is unaffectechieyautcome of any other and that the trials
are independent. Finally we are interested in tiralrer of wells in the sample of 5 that
contain impurity A.

Therefore, the sampling process represents a bat@xperiment witln =5andp = 0.30.

Let X denote the number of wells containing impurity A.

1.
5
P(X =3) :@ [0.30 00.76 = 0.132.
2.
5.(5
P(X 23) :Z(Xj [0.30'00.76 = 0.13236 0.02835 0.00243 0.16.
x=3
3.
P(X <3)=1-P(X = 3)= 1- 0.16386 0.836¢.
7.2.
We have
N=50, M=4, n=¢t
1.



o)
1 —_
F(2)=P(X<2)=) 550 X ) - 0.646960486 0.308076422 0955036
x=0
:
7.3.
We have
n=20, p= 0.9C
a)
20 .
P(X =20)= 0 [0.9G°00.16= 0.1215766"
b)
20 .
P(X =19)= 19 [0.90°10.16= 0.2701703..
C)
20 .
P(X =18)= 18 [0.90°00.16= 0.2851798L.
7. 4.

Let the random variablg be the number of female. We have

n=4, p=0.4878 (100 100:205 48.78.

a)
4
P(X =2)= (2} 0.5122 00.4878%= 0.3745536.
b)
4
P(X =4)= (OJ [0.487800.5122= 0.0688269.
c)
4 4 .
P(X =4)+P(X =0)=| [0.487800.5122+ Nl 0.4878 0.51%
=0.068826913 0.05661965 0.137653..
7.5.

Let the random variabl¥ be the number of misprints on a page. We blave;?ooz 0.2.

P(X =0)=p, _00_20@_02 =0.81873075.



7. 6.
Let the random variabl& be the number of defective biros in a packétis binomially
distributed with

n=10, p= 0.0%

1.
2 (10
P(X <3)= Z(X j[o.og [0.98 .
x=0
= 0.598736939 0.315124704 0.074634798884%441.
2.
P(X23)=1-P(X < 3)
2 (10
=1-P(X <3)=1- Z(X jm.os 00.95* = 0.0115035.
x=0
7.7.

Discrete, Poisson distribution.

7.8.
Let X denote the number of accidents per month. We hagaltulate

P(X :x):5—XEda‘5, x=0,1, .., 1.
X!

The probability distribution oiX is presented below:

Number of Probability
Accidents

0 0.006738

1 0.03369

2 0.084224

3 0.140374

4 0.175467

5 0.175467

6 0.146223

7 0.104445

8 0.065278

9 0.036266

10 0.018133

11 0.008242

12 0.003434

Poissormprobability distribution of the

number of accidents per month
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The Poisson probability distribution of the numbér
accidents

7.9.
Let X denote the number employees belonging to a trae uWe have a
hypergeometrically distributed random variable with

N=50, M=40, n= %

P(X =4)= (43[@?_44(? ~ 0.431.

50
5
7. 10.

Let X denote the number of late flights. We have a birdigndistributed random variable
with

n=5 p=0.2

1.

P(X :0):@] 0.2 (0.8 = 0.3276¢.
2.

E(X)=5[D.2=1, D? X ¥ O..
7.11.

Let X denote the number of customers arriving withinrdgarval of one minute. We have the
Poisson distribution with =1.



1. P(X =0)=0.36787.
2. P(X =1) = 0.36787¢

3. P(X =3)=0.0.06131:

4. P(X >3)=1-P(X < 3)= 1- (0.367879 0.367879 0.183840 0.063)310.01898X.

7.12.
Let X denote the number of ships arriving at the dock.nakee the Poisson distribution
with A =0.5.

P(X 22)=1-P(X <1)= 1- (0.60653% 0.303265) 0.0902

7.13.
Denote by

X : “The number of corporations which incurred losses.
X is Hypergeometrically distributed with

N=15 M=9, n=

1.
Hiany
2)13-2
p(x =2)= 2372/ 3608 47 4
15 455
3
2
[o)t=5)
P(X =0)= 0J\3=0)_120_ 4 644
15 455
3
3
Ny
1)(3-1
P(X =0)+ P(X =1)= 0.0440- =2 5" ) _ () 024920
15 455
3
=0.0440+ 0.029% 0.34C
7.14.
Let

X : “the number of cellular phones in a U.S. housefold

X is binomially distributed.



n=11, p= 0.7(

11
P(X =11)= [11) 0.76'00.38F = 0.019773267¢

n=11, p= 0.7(
4
P(X>4)=1-P(X<4)=1-> P(X =X)
x=0
4 (11
=1—Z( j[wo‘ [10.36"
x=0 X
~1-(0.00006+ 0.00005 0.00033 0.00371 0.01)733 8387
n=11, p= 0.7(
4
P(X <5)=P(X <4)=) P(X =x)
x=0

4 (11
=Z( j[ﬂ).?O‘[D.BOl‘X
x=0 X

= (0.00000+ 0.0000% 0.00033 0.00371 0.01733 OcZ

n=11, p= 0.3(
11 11 11

P(X>7)=) P(X=x)= Z(X j[@.:«;d 00.767
x=8 Xx=8

=0.0037% 0.00053 0.00065 0.00080 0.00:
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