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Solutions to Exercise Sheet 11

Exercise11.1

(a) The sample space has nine elements; the first ball canamgvef the three colours as can the second de:

{(red red), (red greer), (red blue), (greenred), (greengreer), (greenblue), (blue red), (blue greern), (blue blue) }.

(b) The possible outcomes are 0, 1, and 2.

(c) The probability of having no green bafi(X = 0) = {5 x § = 3 ~ 0.467
The probability of having one green bafi(X = 1) = 3 x §{ + {5 x 3 = 82 ~ 0.467
The probability of having two green ballp(X = 2) = 2 x = & ~ 0.067

(d) EX]=0x85+1x3+2x &=35t=06

Var(X] = (0—0.6)? x g2+ (1—0.6)2 x g2+ (2—0.6)? x & = 0.36x 85+ 0.16x g2+ 1.96x &5 = 292x4211.96x6
336 ~0.373

StdDeyX] = \/Var[X] ~ 1/0.373~ 0.611.

Exercise 11.2

? 2 2

According to the formula for the binomial variable, we geX > 7) = (%) x (3) + () x(3)8x (3)2+ (P x
(3)° % (3)'+ (10) X (3 (3)° = 120 1533+ 45x 157+ 10 13+ 1 X 155 = 1107264N0 172

Exercise 11.3

The rate of arrival is\ = 2 and the corresponding probability function for the Parsgariable isp(X = i) = %,' x e 2,

(a) Evaluating the formula far= 0 givesp(X = 0) = 0. xe 2= >< e2=e2~0.135
(b) Evaluating the formula for= 4 givesp(X =4) = 4| x e ? >< e?= % x e 2~ 0.09

(c) We also compute the probability for receiving 1, 2, or Bxa

pX=1) =% xe?=2xe?2=2xe2~027
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pX=3) =% xe?=8xe?=2xe?2~0.18

The probability of receiving more than four calls is 1 minte probabilities for 0, 1, 2, 3, or 4 callg(X > 4) ~

1-(0.135+0.27+0.27+0.1840.09) = 1 — 0.945= 0.055. In other words, there is an3% chance to receive
more than 4 calls.



