Worksheet Solutions
MATH 262 « Day 11
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?

\/\/& muct assume  Hhat  meteors occur ir\o[ejoeno{eni")//

and  that He avecage rate over tme is knowa (ej- ten pec l«our).

(b) What is the probability that 5 < X < 15?
T X~ Poiscon (10), Hhen  P(SeX#1S)= 0.922

R: P‘ools(]S} IOB - ‘,rois (‘-fl IO)
Mathenatica: COF[PrissonDistribobion o], 15] - COF [PoissonDistrivatina ] 4] // N

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?
s 57

X"‘ Polsson (S> P(X=?> = e —71’ ~ O, loY

R dpss (7 5)
Maﬂ\bhaﬂca: PDF [Poissol\ Distribution [51, 7:(

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

P(X>7)= 1- Pngﬂz 0.133
R 1-ppeis (7,5
Maﬂ\&na{"lca" l - CBF [poissonbfsfrikukon[‘s], 7] /7 N

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

In tuo hours, the mean number of calle received is  Fen.

e 1o

Lot Y ~ Poisson (10),  Then P(Y¥=10)= e Lr =028
R: dr)ais (lO/ lo)
Maﬂbﬂaﬂcai 'PDF [Po;ssonb;sfrlku{';onilol , 10] y/aN
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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?
X ~ B‘\,\ (500/ 0.0Z)
(b) What are the mean and variance of X?

F(X)= 500(0.02) = 1D, Var(X)= 500(002)(0%) = 4.3
A noop e
(c) Whatis P(X = 12)?
. If nois B}j (Sa/ nzloo)
P(X:’ ]_23 = <S‘ZO> (D.O'L)lz(o-qg> = 0.0955 and pis small (Say Y\:Pii('))
Hhen Bm(r\,p) is well-
(d) What Poisson distribution approximates the distribution of X? approximated by Risson (np),
Bin (SOO, 0.0?_> Con  be afvproxirvmfed by  Polsson (1O>,

(e) Use your Poisson distribution to approximate P(X = 12)?
Let Y~ Poisson (1 03_
IOI'L

_ —lo This s close o
Then P(X= 12> ~ P('\f:q_z) = Q‘ Y ~ 0.0918 < Lns\w .'A\ fart (g’,e

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.

Coms',o(u the ratio of Pmbnlol'/v’-}es ot  consecutive Values k ad k-1:

k
PR-K) €A ak ks
PORewl) gy AT ek

H ok<pm, thn 271, so P(Xek)>P(K=%k-1), and ¥e sequnce

of ProLaLl)fHeS increases.
f k=n (Ov\'y pessi ble Fomois an im‘eﬂerx, Hhen ‘%‘=i, So P(X=k\'—P(X: k'1§.
T kom, then 2<L, 5o P(X=k)<P(Kek-1) ad the sequence
OG Pf‘o\oalo'nl{)'ies decreasu‘

Thus, the max yalue of P(Xﬂd occurs wWhen k is  the
larjes+ /f\f‘fﬂer 'eSS ‘Man or eQua‘ TI‘O M, Tha Se{de/\oe b'(

pr‘o)oa\OQIiuLies increases up to Vhis valie and decreases ofterward.
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