STA 4321/5325 – Spring 2007 – Final Exam

PRINT Name Legibly ____________________________

A designer has 10 outfits that she has created. She is to display 3 of them on a reality design show. How many ways can she select three of her designs from the 10 she has prepared?

[image: image1.wmf]120

3

10

=

÷

÷

ø

ö

ç

ç

è

æ


A cruise ship has 800 passengers: 500 women and 300 men. Among the women, 40% contract a particular virus, among the men, 70% contract the virus.
What is the probability a passenger contracted the virus?
P(V)=P(V|F)P(F)+P(V|M)P(M) = .40(5/8)+.70(3/8) = .25+.2625 =  .5125
What is the probability a passenger was a man given he/she contracted the virus?

P(M|V)=P(MV)/P(V) = .2625/.5125 = .5122
A video game producer buys cartridges from a firm that has a defect rate of 2% in their manufacturing process. The video game company receives a shipment of 100 cartridges. What is the probability that no more than one of them will be defective?
P(Y≤1) = (.98)100 + 100(.98)99(.02) = .1326+.2707 = .4033
The number of flaws in rolls of fabric follow a Poisson distribution with a rate of 2 flaws per 100 yards. You buy a 200 yard roll. What is the probability of having no flaws on it?
Y~Poisson(=2(2)=4)     P(Y=0) =(e-440)/0! = e-4 = .0183
A bottle filling process dispenses normally distributed amounts with a standard deviation of 0.5 ounces. What value should the mean be set to so that the proportion of 16 ounce bottles that are over-filled is 0.05?

Set * such that   P(Y>16) =.05         P(Z>1.645)=.05
So, set * such that   16 lies 1.645 above *

( * = 16-1.645(0.5) = 15.1775
A circuit is set up with 3 fuses. As long as at least one fuse is working properly, the circuit is complete. If fuse lives are independent, and exponentially distributed with a mean of 1 (in 1000s of hours), what is the probability the system will last over 2000 hours before failing?

Y(3) = max(Y1,Y2,Y3)
F(y) = P(Y≤y) = 1-e-y   y>0

G3(y) = P(Y(3) ≤ y) = [F(y)]3 = [1-e-y]3
P(System lasts > 2000 hours) = P(Y(3) > 2) = 1-G3(2) = 1-[1-e-2]3 = 1-(.8467)3 = .3535

Daily high temperatures (in degrees Fahrenheit) at a resort island tend to follow a uniform distribution over the range of 75 to 85 degrees. Give the distribution in degrees Celsius, where C=5(F-32)/9

F~U(75,85)  (  fF(f) = 0.10   75 ≤ f ≤ 85
C = 5(F-32)/9    (  F = (9/5)C+32     (  df/dc = 9/5

( fC(c) = fF(f)|df/dc| = 0.10(9/5) = 0.18   5(75-32)/9=23.9 ≤ c ≤ 5(85-32)/9 = 29.4
People are distributed uniformly in a 2-dimensional “unit park”. That is: f(x1,x2)=1 for 0≤x1,x2≤1. What is the probability a person is situated within ½ unit of the center?

Since the density is flat (height of 1), obtain probability by finding
Area of circle with radius ½ = (1/2)2 = /4 = .7854

Also can be obtained by:
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Derive the moment-generating function for the geometric distribution, where Y is the trial on which the first Success occurs.
Note: 
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The moment-generating function for the Gamma distribution with parameters  and  is M(t)=(1-t)-. Use this to derive the mean and variance of the Gamma distribution.

Note: 
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A vendor begins each day with 60 fish for sale. The number of customers arriving each day is Poisson with a mean of 50. Use the normal approximation to the Poisson to obtain the approximate proportion of days that he sells all of the fish. Assume each customer will only purchase one fish.
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A store sells 2 types of ice cream (chocolate and vanilla). The means, variances, and covariance of daily amounts sold are (where units are gallons): 

	Flavor
	Chocolate
	Vanilla

	Mean
	200
	150

	Variance
	900
	625

	Covariance
	
	-300


Give the mean and standard deviation of total daily sales.

E(S) = E(C+V) = E(C)+E(V) = 200+150 = 350
V(S) = V(C+V) = V(C) + V(V) + 2Cov(C,V) = 900+625+2(-300) = 925

S = √925 = 30.41

The store makes a profit of $1.50 per gallon of chocolate and $1.00 per gallon of vanilla. Give the mean and standard deviation of the daily profit.
P=1.5C+1.0V
E(P) = 1.5(200)+1.0(150) = $450
V(P) = 1.52(900) + 1.02(625) + 2(1.5)(1.0)(-300) =1750

P = √1750 = $41.83
A random variable has a density function f(y)=cy for 0<y<2, 0 otherwise.

Give c.
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Derive the mean and variance of the distribution.
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What is the probability y lies within 2 standard deviations of the mean?
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The time to complete 200 yards swimming freestyle for a swimmer is uniformly distributed over the range of 200 to 220 seconds. What is the approximate probability that the average of a sample of 36 of her times is less than 206 seconds?
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_1240383940.unknown

_1240384877.unknown

_1240385553.unknown

_1240385835.unknown

_1240386104.unknown

_1240385400.unknown

_1240384822.unknown

_1240381681.unknown

_1240383707.unknown

_1239430624.unknown

_1239430672.unknown

