Chapter VIII

Some Special Continuous Distribution Functions

Solutions

8. 1.
Let X denote the weekly income of workers.

#=500€, o= 100
a)

B _ (500~ 500) _ _ o
P(X <500)=F (500)41:(—100 j ®( Q= 0.

The number of workers having a weekly income beb®® is1000010.5= 500

b)
P(500< X < 600)= P (50& X < 600

_ (D(eoo— 500)_ q:( 600- 50?
100 100
=®(1)-®(0) = 0.84134 0.50008 0.341.

The number of workers having a weekly income ald@€ but below 600 € is:
1000000.34134 341.

C)
P(X >600)= 1-P (X < 600 P K < 600

=1- P(X < 600)= 1- F (600)= }cp(wj

100
=1-®(1) =1- 0.84134 0.158.

The number of workers having a weekly income alg@8@«€ is :10000000.1586& 158.

8.2
1.

[65.5- 2.4, 65.5 2}=[ 63.1, 61.

[65.5- 202.4, 65.5 D 2]4[ 60.7, 7{.



8.3.

E(X)=px=nlp=100.5= £
D(X)=0=4nlpH=~100D.510.5= 1.5

8. 4.
Applying the “empirical rule”, we obtain a probabyjlof approximately 68%.

8.5.
Let X denote the thickness of a machined cylinder.

H#=8.1lcm, o= 0.1lcr

P(7.9< X <8.2)=F (8.2 F (7.9
=¢(8.20—18.1j_¢( 7.9- 8.3=¢(1)_¢(_2)
=01~ (-®(2)




=0.841345 ¥ 0.977256 0.8185.

2.
0.5
P(IX-8.1<05= 2%|—=|- =& 2 E .
(x-84<09=z0(5
3.
P(X=28)=1-P(X < 8)=1-F (8)
zl—w(wjzl—cb(—l)
0.1
=1-(1-®(1)) = 0.84134.
8. 6.
Let X denote the cash sale amounts.
1.
a)
P(55.00< X < 72.50F F (72.50)F (55.0
:¢(72.50— 60.0(}_(1)( 55.00 60.0)(
10 10
=®(1.25-d(-0.50=d( 1.25-( £ ( 0.5)
=0.894350- ¥ 0.691462 0.5858:
b)
P(X 272.50)= I-P X < 72.50
=1-F (72.50)=
=1-®(1.29 = 1- 0.84435¢ 0.1056.
c)
P(X <55.00)=F (55.00
=®(-0.5)=1-® (0.5= + 0.691462 0.3085:
2.

P(X >¢) = P(X = ¢) =0.20,

1-P(X <c)=0.2; P(X <c)=0.8,



F(c)=0.8; ¢(°_6oj=o.8=¢(o.81),

10
¢=%0_p84 = c= 68
10
8.7.
Let X denote the exam mark.
u=45 o= 1%

1.

P(X=40)=1-P(X <40 = +F( 40

:1—q>(401_545j =1-9(-0.33= +( +®( 0.3§ = 0.6293(,
i.e. nearly 63%

2.

P(X=2c)=1-P(X <c)=0.75,

1—F(c):1—¢(c_45j = 0.75,

15
¢(°_45] =0.25= d(~0.6§
15
C=45_ 068 = c= 348 3t
15
3.
1010
P(X 26)= 1—2( XJED.GS" 00.3%
X=6
=1-(0.246076- 0.239426 0.1528%6 0.057845 0.0
=1-0.70607E 0.2939z, i.e. nearly 29%.

Let

X: “The amount of time [hours] a household persopahpguter is used for
entertainment

X is normally distributed with

u=2, oc=0.



Let

P(1.80s X < 2.7§=F (2.75rF (1.8

- qp(%oj—qn(%)j): ®(1.5) - (-0.4

=®(1.5-(1-0(0.4) = ( 1.5- xd( 0
=0.9332- ¥ 0.6554 0.588
P(X21.4)=1-P(X <1.4= +F (14
(LA
=1 q:(—o_Sj 1-®(-1.2

=1-(1-®(1.9) = 0.884

P(X <x)=0.25
F(x)=0.25

q:(X;SZJ =0.25=® (-0.67

X : “the number of passengers with a ticket who shpviou a given flight.”

X is binomially distributed with

n=330, p= 0.9

4 =nlCp=33000.95= 313.

o =./n[pg =+/33000.9510.05 3.95.
np=313.5>5 0 nf= 313.5

P(X £320)= P (X < 320)=F (320



= 32073139 4 (1.64) = 0.940¢
3.959
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