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1. (30 Points) Consider the random variable X that has CDF

F(x)=1-(1+x)e™™ 0<x<co.
a. Find the PDF of this RV ¥

Fo s () = nE" ot
b. Find the SF of this RV _ X)’
S == F@) = (= Co-lonye
= (14T ocxeen
c¢. Find the hazard function of this RV
oty ,.(»’}‘“’;X . T
L\Q?\ ~ N [+
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2. (10 Points) Refer to suggested problem 3.42 on page 99 of your text. Find P(4< Y < 6).

£ ()= («% 2<y
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3. (30 Points). Consider the Weibull random variable with CDF as follows:

K
F(x)=1—e_(/bc> for 0 <x < o and A,x > 0.

Let A = 0.05 and k =2. Use Monte Carlo simulation to find the Weibull variates that correspond

to the uniform random numbers Q.21 and 0.69.
~ (»
U= |-£&
Sk

~ 4t = E;Q\x F ”‘(,z;) = ?:7 [02.5
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4. (30 Points) Consider the random variable X that has PDF

f(x)=xe™ 0<x<co.

. Find B(X) and V(X).
R B ~
E(= (x-xeTde = 2

] - A
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5. (25 Points) The moment generating function for the Erlang(2,1) random variable is
M@ =(01-2)".

Use this MGF to find the mean of the distribution.

s

-Z ‘_4_‘ :
/{/(: ch_@ \650 Z i(bz& = (e

P E=o @-{, -“3 e
_ -
= 4035

6. (20 Points) The Rayleigh distribution is outlined in problem 6.20 on page 213 of your text.
Assume the information given in (a) and (b) is true (itis...). Use the method of moments to find
an estimate for the parameter a. For empirical data, use this set of numbers; [ 12.3, 9, 15].

T
M X

D = N = ’OOL;%Q
42 T
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7. (30 Points) Consider the following reliability block diagram

8]

U

Assume U~Uniform(0, 4) and Y~Exponential(1/10).

Find the CDF of the system; be sure to show the support of the new random variable.
| UW - /V\a’%(u'\d)

2 ‘
£~ X-K = X oLxslp
Fppe P Fe = X5
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8. (2 extra credit points) Find P(X<0.95) for the system in number 7 above.
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