Worksheet Solutions
MATH 262 +» Day 10

1. Suppose that 45% of the phone calls you receive are scam calls. Assume that the probability
of a scam call is independent from one call to the next.

(a) Let X = 1 if the next call you receive is from a scam call, and X = 0 otherwise. What
type of random variable is X? What are its mean and standard deviation?

X ~ Beroulli  with ]0-'— O-'-IS/ or e%u;\laleAf[y X ~ B'm(l, O'LIS),

E(X)= 045, ox = Jowloss) = 0.447

(b) Let Y be the number of scam calls in the next 40 phone calls. What type of random
variable is Y? Sketch the pmf of Y.

probability
¥~ B (40, 035) T

0.10 [T 1S su{\ﬁcie/\\u,
0.08 . :

0.06
(c) What are the mean and standard o os

deviation of Y? 000

E(Y)= 4o (0.4s) = 1% o T o mw

0 = 40 (0.95)(0.55) = 3.y

(d) Suppose that you lose 30 seconds of your time every time a scammer calls your phone.
What are the expected value and standard deviation of the amount of time you will lose
over the next 40 phone calls?

Let Z2=30Y he “he number of seconds you lose.

que,\ E(Z\ = 20 E(Y\ = SL[—D secuwdsl ard S, = 20 6y = CH Ceconds .

2. A coin that lands on heads with probability p is flipped ten times. Given that a total of 6
heads results, what is the conditional probability that the first three flips are heads, tails,
heads (in that order)?

L6+ X"' P).'f\ (10) ]03 )oe, ‘H\b V\mmLxu Gp l’\eaJS in GLH "'er\ 'H/'/JL
(_Q,'{' YNB;I\ (7/ PB L)e, ‘ﬂ\(, rwmloer o"p l’\eao(& )\f\ ‘)’Le lad‘ 7— #/,'fs

Then: P(HTH X:é) p HTH>? Y=4
P(HTH | X=6) = P(;é) = | P(XEG) )
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' (t-p)- (4] () 35 1

()t 2206

3. Among persons donating blood to a clinic, 85% have Rh* blood. Six people donate blood at
the clinic on a particular day.

(a) Find the probability that at most three of the six have Rh* blood.
X~ Bin (6, 0.85) P(R<3) = B(2;6,0385) = 0.047

(b) Find the probability that at most one of the six does not have Rh* blood.

P(X23)= L(s:¢, 085) « (6 6 035) = 0.774
v = 1-BR(4;6, 035)

(c) What is the probability that the number of Rh* donors lies within two standard
deviations of the mean number?

E(X)= 51, ax* 0.€875
P(3.25 < X < 685) = P(K=4) + P(x=5) + P(R=¢) = 0.as3
Nohi C,)n& by s}tevli Ihea(ua{;+}/ {MP](CS P (l X-'“l < 2q‘> > %’/
which s true,  but  the Pmc SEVes a  better  answer.

(d) The clinic needs six Rh" donors on a certain day. How many people must donate blood
to have the probability of obtaining blood from at least six Rh* donors over 0.95?

Let Y, ~ Bin (n, 0.85),
We want n such that  P(Y, z6) 2 0.95.
Testing some n, e find:
P(Y,26)=0815  au  P(Ya26)= 0.
Thos, the clinic needs 4 least 9 blhod donors.
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BONUS: A system consists of n components, each of which will independently function with
probability p. The system will operate effectively if at least one-half of its components function.
For what values of p is a 5-component system more likely to operate than a 3-component

system?
Let X~ Bin(s, }03, The Pl‘obok"’{‘)’}/ that o S—ww\ponaﬂ'
System funchions  effeckivel, s P(¥ 2 3),
Similarly, let Y~Bin (3,p). The probabilty Hat a 3= component
System fun ctions efﬁccﬂuly is P(YEZ)_
Thas, we  want P such Yot
P(xxs) > P(Y:2)
P(X=3) + P(x=4)+ P(%:=5) > P(Y-2) « P(¥=3)
L0 () = Sp'lg) « p° > 3pT(p) = P
s'lmpliﬁ b obtain:
3(p-1)"(2p-1) > ©
P>
A S'Comlsone/d' system is more l-'/ce(/ Han  a Z’Com/)onM+
system o operate  effectively if p>3
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