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Statistics
Name
Institution

[bookmark: _GoBack]1.The EPA reports that the exhaust emissions of a certain car model as a normal distribution with a mean of 1.45 grams of nitrous oxide per mile and a standard deviation of 0.4. The car manufacturer claims their new process reduces the mean levels of exhaust emitted for this car model. A survey of 28 cars is taken and the mean level of exhaust emitted for this sample is 1.21 grams. a level: 0.05
 Null hypothesis
Ho:  µ= 1.45 
 That the new process does not reduce the mean level of exhaust emitted on this car model.
Alternative hypothesis:
Ha: µ≠1.45
That the new process reduces the mean level of exhaust emitted on this car model.
Calculate the test statistic:
t = 
t= 
   =-3.1749
Sketch:







                                         P=0.008
P-Value: from the z score table, P (Z<-3.17) = 0.0008
Reject or fail to reject Ho
Reject Ho since 0.008 <0.05
State the conclusion
At 5% significance level,µ≠1.45. 
2.The amount of water consumed per week by Montana residences is normally distributed with an unknown mean μ and a standard deviation of 10 gallons. A simple random sample of ten residences has a mean value of 120.3 gallons. The city of Bozeman claims that the average water consumed in the state of Montana is not 125 gallons. a Level: 0.05.
Ho: µ=125
Ha: µ≠125
Calculate the test statistic:
t = 
t=  = -1.4863

Sketch:




P (Z<-1.4863)	                    P(Z>1.4863)


P-Value: 2*P (Z<statistics) =2*P (Z< -1.4863) = 0.1371
Reject or fail to reject Ho
Since 0.1371>0.05 we fail to reject the null hypothesis
State the conclusion
There is sufficient evidence to say that the average amount of water consumed per week by Montana residences is 125 gallons.




3. A credit card company wondered whether giving frequent flyer miles for every purchase would increase card usage, which has a current mean o $2,500 per year. They gave free miles to a SRS of 51 credit card customers and found the sample mean to be $2,542. Assume the population standard deviation is σ =$109. a level: 0.05

Null hypothesis
Ho: µ =2500
That is, giving frequent flyer miles for every purchase does not increase card usage.
Alternative hypothesis
Ha: µ≠2500
That is, giving frequent flyer miles increases card usage.
Calculate the test statistic:
t = 
t= 
= 2.7517
Sketch:

	


	
	           0		   P= 0.0030					

P-Value: from z-score table P (Z>2.75) =0.0030
Reject or fail to reject Ho
Reject the null hypothesis Ho because the p value is not significant at 5% significance level.
State the conclusion
There is sufficient evidence from the calculations above to show that µ is greater than 2500. That is, µ>2500.
	
4. Studies conducted in the 1970’s indicated that the average age at which children take their first alcoholic drink is 14.6 years old. Sociologists believe hat children are starting to drink at a younger age. A SRS of 144 young adults (18 years of age) is selected and the age at which each adult took their first alcoholic drink is recorded. The sample mean age was 13.3 years of age. The population standard deviation is known to be 5 years. a level: 0.05

Ho: µ =14.6
Ha: µ ≠14.6
Calculate the test statistic:
t = 
t=      = -3.12
Sketch:







                                                                     0
0.0009
P-Value: P- value (Z<-3.12) =0.0009
Reject or fail to reject Ho
Since 0.0009<0.05, we reject the Ho

State the conclusion
Hence at 5% significance level, we have sufficient evidence to conclude that µ<14.6.

5. A sample of 20 freshman had a GPA of 2.8 over all their courses taken in their first semester at college. This is a variance of .25. Perform a hypothesis test at the 95 percent level of confidence to determine if the first semester GPA of all freshmen is less than a B. (3.0) a level:
Ho:µ= 3.0
Ha: µ≠3.0
Calculate the test statistic:
Standard deviation =  =0.5
t = 
t=      = -1.79



Sketch:






                                                                  0
                0.0367
P-Value:P(Z<-1.79) =0.0367
Reject or fail to reject Ho
0.0367<0.05 hence reject the null hypothesis.
State the conclusion

There is sufficient evidence to show that µ<3.0. The result is statistically significant.
6.The standard treatment for a disease works in 0.675 of all patients. A new treatment is proposed. Is it better? (the scientists who created it claim it is) You as an advocate for patient or sales personnel for the company that eventually would market it- must be more skeptical.  Where is the data?) An initial clinical trial of n=100 patients (of similar general health) is conducted: 77 people are cured. Assume the collection of patients is random. Test appropriate hypotheses at the 1% significance level. A level:
Ho:P=0.675 
There is no significant difference between standard treatment and new treatment.
H1: P>0.675
The new treatment is better than the standard treatment.
Calculate the test statistic:
Z = 
Z=    =2.0283


Sketch:








                                                       0.9787
P-Value: the right tailed p-value for Z=2.0283 is 0.0213
Reject or fail to reject Ho
Since 0.02123>0.01,we fail to reject the null hypothesis.
State the conclusion
There is sufficient evidence that the new treatment is better than the standard treatment.

7. Of all the adults in the U.S, 51.5% are female. A study of state lotteries included a random digit dialing (RDD) survey. Of the surveyed adults, 248 were classified as “heavy lottery players” Of these, 96 were female. Test to determine whether females are under- proportionately represented among heavy lottery players. A level 0.05 
Ho:P =0.515
Ha:P≠0.515
Calculate the test statistic:
p̂=x/n
96/248 =0.387
Z = 
=  =-4.033
Sketch:
P-Value:<0.00001
Reject or fail to reject Ho
The Ho is rejected since the p-value is less than 0.05
State the conclusion
Females are under proportionately represented among regular lottery players.
7.Speed data is collected on vehicle speed on a city street. The people doing the study claim that cars are going too fast. The posted speed is 30 mph. we will test the hypotheses shown below with (a) level 0.05. Is the test right-, left-. or two tailed? Normally distributed.
Here are the sorted data
20.1   21.4   26.4   27.5 29.0
30.5 31.4   31.8   32.1   32.9
33.3 33.9   34.8   36.8   36.9  
40.9   40.8   41.1   43.1
Ho:µ=30
Ha:µ≠30
The test is two sided.
X̅=32.88
s= =6.18


Calculate the test statistic:
t = 
t=    =2.03
Sketch:









                                                                   0.9788
P-Value: (Z<2.03) =0.9788


Reject or fail to reject Ho
Since 0.9788> 0.05 we fail to reject the null hypothesis

State the conclusion
There is sufficient evidence to show that the vehicles are moving too fast.
8.As part of a college entrance requirements, let’s say that all first-year college students of Vermont are required to take an intelligence test. The mean I.Q score for all students taking the test is 108. The mean sample of 45 students from the university if Vermont is 113. The standard deviation of the population is 8.6. Is the mean of college students from the university of Vermont significantly different from the mean of all first-year college students in Vermont? alevel: 0.05
Ho:µ =108
Ha: µ≠108
Calculate the test statistic:
t = 
t=      = 3.9
tn-1 (critical)from t table (44,0.05) = 2.015

Sketch:







P-Value: =0.002                      0.002                                0
Reject or fail to reject Ho
tn-1 (2.015) <t (3.9), hence we reject the null hypothesis.
State the conclusion
There is no sufficient evidence to show that the mean IQ test is 108.



9.A researcher predicts that job performance by employees’ at large companies will be significantly lower than the mean for job performance in the entire population of employees in the U.S. The mean of this population on a measure of job performance is 48.55 (higher scores reflect higher levels of job performance). The mean of a sample of 38 employees from large companies is 51.23. The standard deviation of this sample is 8.91. Does the data provide support for the researcher’s prediction? A level: 0.05
Ho:µ=48.55
Ha:µ<48.55
Calculate the test statistic:
t = 
t= =1.8542


Sketch:







                                                               0.9642                                           

P-Value:= (t<1.8542) =0.9642
Reject or fail to reject Ho
Since 0.9642>0.05, we fail to reject the null hypothesis.
State the conclusion
There is insufficient evidence to support that µ<48.55
