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Answer the following questions.

Q1:[2.5+2.5]

(@) A fraction p=o0.050f the items coming off a production process are defective. If a random

sample of 10 items is taken from the output of the process, what is the probability that the sample
contains exactly one defective item? What is the probability that the sample contains one or fewer
defective items?

(b) Let X and Y two random variables have the joint normal distribution. What value of « that
minimizes the variance of Z=gX+(1- «)Y ? Simplify your result when X and Y are
independent.

Q2: [2.5+2.5]
(@) The lifetime 7' of a certain component has an exponential distribution with parameter A=0.02.
Find Pr(7" <120|T" >100)

(b) Suppose that X is a Poisson distributed random variable with mean A =2. Determine
Pr{X <2j.




The Model Answer
Q1:[2.542.5]

(a) If X ~ Bin(n,p) then Pr{X =z} = (njp’q”, O<p<lqg=1-p
T

()
Pr{X=1}= GOJ 0.05'0.95°
=0.31512
(i)
2 Pr{X <1} =Pr{X =0} +Pr{Xx =1}

10 10
= ( . j 0.05%0.95' + ( ) jo.oslo.gs9

S Pr{X <1} =009139

(b)
Z=aoaX+@1-a)Y

Var(2) = a’c’ +2a(l-a) po o, +(1-a)’ ot

To get «* that minimizes Var(2) let Z_V =0
a

-, 2005 +(2-40) po o, +(-2+2a)c’ =0
j

2
Oy —POxOy

a = 2 _o e
Oy —¢4pPO0x0Oy T Oy

If X and Y are independent random variables, then p=0
2

Consequently a" = ———
(o + Oy
Q2:[2.5+2.5]
(@)
Pr(T <120|T >100) =1- pr(T >120|T >100)
=1-pr(T > 20)
=1— e—o.oz(zo)

- Pr(T <120|T >100)=1-e** = 0.33

(b)



. Pr{X<2}=5¢%=06767




