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1.Consider the binomial distribution ),;( pnxB  and let ∞→n , 0→p  in such a 

way that )0(>= λnp  for all n  and p .  

Prove that ....2,1,0
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2.An automobile mileage study tested the following hypotheses 

 manufacturer’s claim supported 

manufacturer’s claim rejected；average 
                 mileage per gallon less than stated 
For  and a .02 level of significance, what sample size would be 
recommended if the researcher wants an 80% chance of detecting that  is less 
than 25 miles per gallon when it is actually 24？ 

 
3.A Corporation operates two factories that make engines for automobiles. 

Let  denote an engine made at plant 1 and  an engine made at plant 2. 
Let A denote the event that an engine is defective. From past record, it is known 
that 2% of the engines at plant 1 are defective, and 3% of the engines at plant 2 are 
defective. That is , ( ) 02.0| 1 =EAp  and ( ) 03.0| 2 =EAp . Assume that plant 1 
makes 40% of the engines and plant 2 makes the rest. That is,  and  

An engine selected at random is defective. Find the probability that it 
was made at plant 1. 

 
4.Suppose a car manufacturer claims that when a certain model is driven at a speed of 

50 miles per hour on a test track, the mileage follows a normal distribution with 
mean 30 miles per gallon and standard deviation 4 mile per gallon. A consumer 
advocate thinks that the manufacturer is overestimating average mileage. The 
advocate decides to test the null hypothesis   against the one-sided 
alternative hypothesis . Suppose the consumer advocate tests a 
sample of n=25 cars and uses a 5% level of significance. Find the power of the test 
if the true mean is  

 
5.Over a long period of time, the grades at a university have been distributed as 
follows: 15% A’s, 20% B’s, 40%C’s, 20%D”s, and 5%F’s. Last semester a random 
sample of 1,000 grades showed 190A’s, 220 B’s, 370C’s, 180 D’s, and 40 F’s. 
Determine at a 5% level of significance whether the grading pattern has changed.  
 

mpguH 25:0 ≥
mpguHa 25: <

3=σ
µ

1E 2E

( ) 4.01 =Ep
( ) 6.02 =Ep

30:0 =µH
30: <µaH

.5.28=aµ
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1.Consider a random variable X with a probability density function defined by 



 ≤≤+−

=
otherwise

xx
xf

0
2015.0

)(
  

a. Graph the density function f(x) 
b. Compute   

 
2.Suppose that the life of a light bulb has an exponential distribution with mean life 
time 400 hours. What is the probability that 4 out of 5 bulbs chosen independently at 
random have life in excess of 500 hours? 
 
 
3.An automobile mileage study tested the following hypotheses 

 manufacturer’s claim supported 

manufacturer’s claim rejected；average 
                 mileage per gallon less than stated 
For  and a .02 level of significance, what sample size would be 
recommended if the researcher wants an 80% chance of detecting that  is less 
than 25 miles per gallon when it is actually 24？ 

 
4.A Corporation operates two factories that make engines for automobiles. 

Let  denote an engine made at plant 1 and  an engine made at plant 2. 
Let A denote the event that an engine is defective. From past record, it is known 
that 2% of the engines at plant 1 are defective, and 3% of the engines at plant 2 are 
defective. That is , ( ) 02.0| 1 =EAp  and ( ) 03.0| 2 =EAp  . Assume that plant 1 
makes 40% of the engines and plant 2 makes the rest. That is,  and  

An engine selected at random is defective. Find the probability that it 
was made at plant 1. 

 
5.Suppose a car manufacturer claims that when a certain model is driven at a speed of 

50 miles per hour on a test track, the mileage follows a normal distribution with 
mean 30 miles per gallon and standard deviation 4 mile per gallon. A consumer 
advocate thinks that the manufacturer is overestimating average mileage. The 
advocate decides to test the null hypothesis   against the one-sided 
alternative hypothesis . Suppose the consumer advocate tests a 
sample of n=25 cars and uses a 5% level of significance. Find the power of the test 
if the true mean is  

 
 
 

mpguH 25:0 ≥
mpguHa 25: <

3=σ
µ

1E 2E

( ) 4.01 =Ep
( ) 6.02 =Ep

30:0 =µH
30: <µaH

.5.28=aµ
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