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Answer the following questions.
Q1:[2.54+2.5]
(@) Prove that if 7 ~exp(1) then Pr(T >t +5|T >8)=Pr(T' >t) Vt,s>0

(b) The lifetime T" of a certain component has an exponential distribution with parameter A =0.02.
Find Pr(7 <120|T >100).

Q2:[2.5+2.5]

(@) A fraction p=0.05 of the items coming off a production process are defective. The output of the

process is sampled, one by one, in a random manner.
(1) What is the probability that the first defective item found is the tenth item sampled?
(i) Determine the mean and variance.

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

independent.




The Model Answer
Q1: [2.5+2.5]

@)

Pr(T>t+s|T>s)= Pr(T >t+s,T > s)

Pr(T > s)
_Pr(T' >t+5s)
Pr(T > s)
T ~exp(A)
—A(t+s)
S Pr(T > t+s|T >8)=———= e
€
=R(t)=Pr(T >t)
(b)
Pr(T < 120|T >100) =1—pr(T > 120|T >100)
=1-pr(T > 20)
=1_ g 002(20)

. Pr(T' <120|T >100)=1-e " = 0.33

Q2:[2.5+2.5]
(@)

Let Xcounts the number of failures prior to the first success
X ~Geom (p), p=0.05

pr(X=10) = p(1-p)"* k=12,...
= 0.05(1— 0.05)°
=0.0315
The mean is E(X)=1/p=20 and variance is Var(X)=(1-p)/ p* =380

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

Var(2) = a’c’ +2a(l-a) po o, +(L-a)’ o}

To get " that minimizes Var(Z) let Z—V =0
(04

-, 2005 +(2-40) po o, +(-2+2a)c’ =0



2

; Oy — PO O
a'=——2= PIxOy -, —1l<p<1l
oy —2pc 0, +0y

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

2
Oy

Consequently o" =——.
Oy + Oy




