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Q1. (3+2+4=9 pts.) The director of admission at a college has subjectively assessed the probability distribution for x, the number of entering students.
	X
	P(x)
	x p
	x^2 p
	 
	x-Ex
	(x-Ex)^2*p

	1000
	0.15
	150
	150000
	 
	-195
	5703.75

	1100
	0.2
	220
	242000
	 
	-95
	1805

	1200
	0.3
	360
	432000
	 
	5
	7.5

	1300
	0.25
	325
	422500
	 
	105
	2756.25

	1400
	0.1
	140
	196000
	 
	205
	4202.5

	Total
	1
	1195
	1442500
	 
	 
	14475

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	mean
	1195
	
	
	
	
	

	var
	14475
	
	
	
	
	


a. Find the expected number of entering students?
Mean=1195
b. What is the probability there will be 1200 or fewer entering students?
P(x<=1200)=.15+.2+.3=.65
c. Calculate the Variance of X.
Var(x)=14475
Q2. (4+3=7 pts.) In an audit of a company’s billing, an auditor randomly selects 10 bills. If 10% all bills contain an error, what is the probability that the auditor will find the following?
Let x=a bill with error.
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a. At least one bill with error.
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=1-0.3487=0.6513
b. What is the expected number of bills contain an error in the auditor’s sample?
E(X)= n p= 10*.1=1

Q3. (3+1+3=7 pts.) Cars arrive at a carwash at the average rate of 15 cars per hour. If the number of arrivals per hour follow a Poisson distribution:

Let X= number of arrivals
X~Poisson(mean=15/hr)
a. What is the probability of 20 or more arrivals during any given hour of operation?
P(x>=20)=1-P(x<20)=1-0.87521885=0.12478115
b. What is the standard deviation (per hour) for the number of arrivals to the carwash?
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c.   What is the probability the time between two arrivals less than 30 minutes?
Let y= time between arrivals
Y~EXP(15)

P(Y<0.5)=1-e-15/2= 0.999447
Q4. (3+3=6 pts.) Points scored by the winning team in a college basketball games are approximately normally distributed, with a mean of 24 and standard deviation of 6.

a. What is the probability that a winning team in a basketball games scores between 20 and 30 points?
P(20<
X<30)=P(-.67<Z<1)=P(0<Z<1)+P(0<Z<.67)=0.3413+0.2486=0.5899
b. How many points does a winning team have to score to be in the highest 20% of scores for college basketball game?
P(X>a)=0.20
Then: P(0<Z<(a-24)/6)=0.3
So, (a-24)/6=0.84
Implies a=0.84*6+24=29.04
Q5. (5 pts.) A major U.S. automaker has determined that the city mileage for one of its new SUV models is normally distributed with a mean equal to 15.2 mpg.  A report issued by the company indicated that 22 percent of the SUV model vehicles will get more than 17 mpg in the city.
Given this information, what is the city mileage standard deviation for this SUV model?
Let X= the city mileage for the new SUV models
X~N(15.2,
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P(X>17)=0.22 then find 
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P(X>17)=0.22

Then P(0<Z<1.8/
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)=0.28 
Implies 1.8/
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=0.77

Then 
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=1.8/0.77=2.337662

Q6. (2+2+3+2=9 pts.) The time (in minutes) between telephone calls at an insurance claims office has the following exponential probability distribution: 
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a. What is the mean time between telephone calls?
Mean=2 minutes
b. What is the probability that there are 30 seconds or less between telephone calls?
P(X<0.5)=1-e-0. 25=0.221199

c. What is the probability of going 5 or more minutes without a telephone call?
P(X>5)=e-2.5= 0.082085

Q7. (2+5=7 pts.) A company purchases a certain parts from three suppliers A, B, and C. supplier A supplies 60% of the parts, B 30%, and C 10%. The quality of the parts is known to vary among suppliers, with A, B, and C parts having 2.5%, 1%, and 2% defective rates, respectively. The parts are used in one of the company’s major products.

P(D|A)=0.025



P(A)=0.6



P(B)=0.3
P(D|B)=0.01



P(C)=0.1



P(D|C)=0.02
a. Find the probability that a randomly selected part is defective?

P(D)=
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=0.6*.025 + 0.3* 0.01 + 0.1*0.02



=0.015+0.003+0.002



=0.02
b. When a defective part is found, what is the probability that it is provided by supplier B?
P(B/D)=
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P(B/D)=
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