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MAT 2377 (Winter 2017)

Assignment 4
Solution

Remark: Please only grade questions 1 and 2. Total=12 points

1.(a) 1 X follows a binomial distribution with n = 25 and p = 0.04.

(b) 1.5 1) Without Poisson approximation:
From a) we have X ~ b(n = 25,p = 0.04). So that, P(X =3) = (235) (0.04)3(1 — 0.04)%2 = 0.05996.
1.5 ii) With Poisson approximation:
We have yp =np = 1. So that, P(X = 3) ~ e u3/3! = 0.0613.
Remark: since n > 20 and p > 0.05, we have a good approximation.
(¢)2 We need to find
PX>2)=1-P(X<2)=1-[P(X=0+P(X=1)+P(X =2)].
Therefore,
P(X>2)=1- K?) (0.04)°(0.96)% + <215) (0.04)1(0.96)* + (225> (0.04)2(0.96)23} = 0.0765
and
PA<X<6)=PX=4)+P(X=5) = (245) (0.04)*(0.96)*! + (255> (0.04)°(0.96)%° = 0.01615.
2.(a) 2 We need to find
P(T =5)=(1—-p)*p=0.03397, where T follows a geometric distribution with p = 0.04.

(b) 2 We need to find

)
P(T; =6) = <1>p2(1—p)4 = 0,00679, where Ty follows a Negative binomial distribution with » = 2 and p = 0.04.

(¢) 2 Since Ty follows a Negative binomial distribution with » = 2 and p = 0.04,

T 2 r(1—p) 2(0.96)
ElL)=-=—=50 d = V[l = = = 34.641.
2= =50 ane on 2] \/ 2 \/(0.04)2
3. (a) Let X be the number of defective components in box. X follows a binomial distribution with n = 18 and

p = 0.1. We have to find
18

P(X:O):<0

>p0(1 —p)'® =0.1501.
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(b) Let X be the number of boxes among n = 12 boxes which contain only non-defective components. X
follows a binomial distribution with n = 12 and p = 0.1501. We want to find

P(X>3)=1-[P(X<3)]=1-[PX=0)+P(X=1)+P(X =2)].
It follows that,

12

12 12
P(X >3)=1- [( 0 >0.15010(1 —0.1501)"% + ( ) )0.15011(1 —0.1501)"* + (2 >0.15012(1 —0.1501)'°| = 0.2645.

(c) Let T be the number of boxes required in order to have a box containing only non-defective components.
T follows a geometric distribution with p = 0.1501.

4. Let X; be the number of geomagnetic storms in a period of ¢ years. X; follows a Poisson distribution with
parameter p = At.

(a) We want to find

w Il
PX; >4 =1-¢"* o e T e o et ET 0.2424,

where = At = 2.5(1) = 2.5. (Here, the time interval is [0, 1] (year) )

(b) We have p = At = 2.5(1) = 2.5 in the time interval [0, 1] (year) or equivalently in the time interval
[0, 365] (days) .

Now, let X; be the number of geomagnetic storms in a period of ¢ days. X; follows a Poisson distribution
with parameter = A ¢, where A denotes the parameter of the Poisson distribution in the unit time interval

[0,1] (day).

It follows that, A = 2.5(5¢z) in the unit interval [0, 1] (day). Hence, in [0, 120] (days), X; follows a Poisson

distribution with parameter p = At = 2.5(52=)120. Consequently, E[X;] = At = (2.5)(120/365) = 0, 8219
geomagnetic storms.

(¢) From b) A = 2.5(35=) in the unit interval [0,1] (day). Hence, in [0,153] (days), X; follows a Poisson
distribution with parameter p = At = 2.5(55=)153 = 1.04795. Now, we need to find P[X; = 0] =
e * /0! = e™* = 0.35066, where p = 1.04795.



