Worksheet Solutions
Math 262 « 2 October 2023

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?

We muct  ocqume  that  meteors occur iAo(ef)enAan+l)//

and Hot He avecage rafe over time is knowa (6j- ten pec kouf).

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

R: PP&;(]S, IOB - rrmis (Lfl IO)
Madhematica: COF[RoissonDistribotion o], 15] - COF [RoissonDistribtion [°] 4] 7/ 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"“ Polssw <S> P(X=—r]>: e —7]’ ~ 0,104
R dpers (# S)
Maﬂ\bMaﬂCﬂz PDF [POJSSOAD;S*‘r;L‘*{';Dn [51/ 7]

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

P(X>72)= 1- PgXe?l)z 0.133
R 1-ppois (7,5
Mothematica: 1 — COF [PoissonDistribubion[S], 7] 7 N

(c) What is the probability that exactly 10 calls are received between 10:00 and 12:00?
Th 4wo hours, +he mean number of calls received s fen.
Let Y ~ Poisson (10),  Then P(Y=10) = e—;‘—;T = D125
R dpois (lO, lo)
Mothematica: P DF [Po;ssonDisi-r‘.LuHon[lO]/ 10] VN
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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 ~ Rin (500/ 0.0Z)
(b) What are the mean and variance of X?

F(X)= 500(0.02) = 1D,  Var(X)= 500 (002)(0s) = 4.8
n e n P I-p
(c) Whatis P(X = 12)?
. If n s B}j (Sa/ n= 100)
P<X = 1_23 = <5l<2°> (D.Olyz (0-0”} = 0.0955 and p is small (say npe iO)
Hhen BM(n,F) is well=
(d) What Poisson distribution approximates the distribution of X? approximated by Risson (n f),

Bin(S00, 0.02)  can be approximated by Poisses (10).
(e) Use your Poisson distribution to approximate P(X = 12)?
Let Y~ Poisson (10), .
- _ —Io _&_ ~ O THS s close -)b qu
Tl’\@,r\ P(X: 12) = P(Y: 12-) - € bR ~ 0448 < onswer  in Par“' (©).

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.

C,OV\S]O{U‘ *Hne ratio of Pﬁ;balsl“?’-}es of consecutive Values kK ad k-1:
k
P(X=}k)  €*A&r _ aut & M

PDGK'Q I (,t% N O

H okepm, thn 71, so P(Xek)>P(K=%k-1), and ¥e sequnce

of froloa'a'-)fﬁes increases.
f k=n <0nly pessi ble Fomois oan irnleﬂerx, Hhen ‘%=1, So P(X’A'—P(X—’ k-lB,
T kom, then 21, 50 P(Xok) < P(K=k-1) qd the Sequence
of pro\oa!o;l;)r;es docreoses.

Thus,  the max yalue  of P(X:'IA occurs when k is  the
larjes+ /Af‘ESﬁr 'ess ‘Hmn or eetua‘ 1"0 M, The Se{dence b‘\(:

Proha\OQIiJ—ies increases up to Vhis valie and decreases ofterwacd.
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