Solutions to Exercises 8
1. (a) Assuming that calls are answered independekithy Bin(20,0.85).

(b) The mean and variance are

E(X) =np =20 x 0.85 = 17
Var(X) =np(l —p) =20 x 0.85 x 0.15 = 2.55

and so

SD(X) = +/Var(X) = v/2.55 = 1.597.

(c)
P(X=9) ="Cp(1l—p"T"

= Cy x 0.85” x (1 —0.85)*"7?
C20x 19 x - x 12 9 1
S Evrava— x 0.85° x 0.15
= 167960 x 0.85" x 0.15"
= 0.0000336.

(d)

P(X <2)=P(X=0)+P(X=1)
= 2Cy x 0.85° x (1 —0.85)*7% 4 2C; x 0.85" x (1 —0.85)20~*
=0.15% 4+ 20 x 0.85 x 0.15"
=3.3255 x 10717 + 3.76862 x 1071
= 3.802 x 107*°,

2. (a) X ~ Po(10)
(b) The mean and variance are

and so

SD(X) = /Var(X) = V10 = 3.16.
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(d)

P(X<2)=P(X =0)+P(X =1) + P(X = 2)
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=104 10710 + 50710

= 0.0000454 + 0.0004540 + 0.0022700

= 0.00277.

. LetY be the total sales in the 5-day period.
(@) E(Y) =5 x 2 =10. SoY ~ Po(10).
(b)

P(Y >12) = 1-P(Y <12)

= 1-{PY=0)+PY=1)+---+PY=12)}
6710100 6710101 67101012
- 1- { - oot }
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= 1—e {1 +10+50+ -+ 2087.6757}

(The first term(Y = 0) is 1. The secondY” = 1) is 10/1 times the first. The third
(Y = 2)is 10/2 times the second and so on. Alternatively you can use Minitab).

P(Y >12) = 1—e'9{17435.1965}
= 1-0.7916
0.2084.

. You might find a probability tree helpful in answering this question.

(@)

P(compt accptdmachine OK = P(compt OK and accpttimachine OK
+ P(compt defective and accptthachine OK
= 0.95x0.97+0.05 x 0.15
= 0.929.

(b)

P(compt rejectedmachine O = 1 — P(compt accptdmachine OK
= 1-0.929
= 0.071.



(©)
P(compt accptdmachine not OK = P(compt OK and accptfinachine not OK
+ P(compt defective and accptohachine not OK
= 0.8x0.97+4+0.2 x0.15

= 0.806.
(d)
P(compt rejectedmachine not OK = 1 — P(compt accptdmachine not OK
= 1—-0.806
= 0.194.
(e)
P(2 accptd out of 3machine O = 5C, x 0.929% x 0.071°
4
_ 2 0929 x 0,071
2x1
= 10 x 0.00030889
= 0.0030889
()
P(2 accptd out of machine not OK = °C, x 0.806% x 0.194°
4 .
_ X 0.806% x 0.194°
2x1
10 x 0.0047432
0.047432
(9

P(2 accptd out of ®mndmachine O = P(machine OK
x P(2 accptd out of 3machine OK
= 0.9 x 0.0030889
= 0.0027800

(h)
P(2 accptd out of mndmachine not OK = P(machine not OK
x P(2 accptd out of 3machine not OK
= 0.1 x0.047432
= 0.0047432

P(2 accptd out of 5 = P(2 accptd out of mndmachine OK
+P(2 accptd out of ®mndmachine not OK
= 0.0027800 + 0.0047432
= 0.0075232



()

P(machine OKand2 accptd out of b
P(2 accptd out of b
0.0027800

0.0075232
= 0.3695

P(machine OK|2 accptd outof p =

Notice that, having seen the evidence of two components accepted out of five, the
probability that the machine requires adjustment changes frano 1 — 0.3695 =

0.6305.



