Worksheet Solutions
Math 262 « 3 October 2022

Problems from last time (Bil\o[v\;a\ distri Ld—lo:\}
4. 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)?

Let X ~ Bin (10) 10) be Yhe number of  heads in gl ten Flips.
Let Y ~Bin (7/ }O> be the humber  of heads In  the lost 7 p/ifs

Then: ) ~
Plari | x-¢) - P(HTH A =€) i} P (HTH) Py =4)
P(X-6) P(%=6)
P (1) (4] ) _ 35 _ 1
G

. 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(3) = B(3;6,085) = 0.047
(b) Find the probability that at most one of the six does not have Rh* blood.
P(X = 5) = L;(S; 6, 0.2¢) + L(é; 6, 0.25) = 0.77¢4
v = 1-B(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« 68s) = P(X=4) + P(X-5) + P(R=¢) = 0.a53

Noﬂ.'- C]ﬂ& b}/ s}:c\)li Ihez(ua(i+}/ \,mr)“es P(‘X"Ml <20-> > ‘2[;'/
which is  true,  but  the PN'F gives 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?
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Le,{' Yy\ ~ Bia (“) 0.%5),
We want N guch Hhat P(Yn 26\ 2 0,95.

ES+'U Some h, ue -F‘;I\J“

P(Y;26)= 0815 o P(Ya26)=0.1%
Tl'\us, the  clinic needs A Jeast 9 blod donors.

New PPONQW\S (Poisson olu's’rrilsd'ior\)

1. Suppose that during a meteor shower, ten visible meteors per hour are expected.

(a) Let X be the number of visible meteors in one hour. What assumptions must we make in
order to say that X has a Poisson distribution?

\/\/e, must assume that  meteors occur iAJQPQﬂAQh+I)//

and Hhat He avecaqe rate over time 1 knowa (ej ten pec kour).

(b) What is the probability that 5 < X < 15?

T X~ Poscen (10), Hhen  P(SeX¢15)= 0.922
R: PPO‘.5<IS, o) — e (4, )

2. Suppose that the number of phone calls an office receives has a Poisson distribution with a mean
of 5 calls per hour.
(a) What is the probability that exactly 7 calls are received between 10:00 and 11:00?

?.
K ~ Poissen (5) P(X=7)= ¢*=r = ooy R dps (7 S)

(b) What is the probability that more than 7 calls are received between 10:00 and 11:00?

P(X>2)= 1-P(X<7)% 0.133 R 1= ppeis (7, 5)

(c) What is the probability that exactly 10 calls are received between 10:00 and 12:00?

In  two hours, the Mean number of calls received is  ten.

Le+ Y ~ Poisson (10) Then P<Y= 10\ = ev“-—;g% %= D128 R: dfbis (lo, 10)
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3. Suppose that a machine produces items, 2% of which are defective. Let X be the number of
defective items among 500 randomly-selected items produced by the machine.

(a) What is the distribution of X?

(b) What are the mean and variance of X?

(c) Whatis P(X = 12)?

(d) What Poisson distribution approximates the distribution of X?

(e) Use your Poisson distribution to approximate P(X = 12)?

4. Let X ~ Poission(u). Show that P(X = k) increaess monotonically and then decreases monotonically
as k increases, reaching its maximum when k is the largest integer less than or equal to p.
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