TEST 4 ANSWERS MATH-111 DUPRE'
19 NOVEMBER 2008

__ANSWERS__
PRINT LAST NAME IN LARGE CAPITALS IN SPACE ABOVE       
PRINT FIRST NAME IN CAPITALS_____________________

CIRCLE LAB DAY:     T       TH    CIRCLE LECTURE HOUR: 11AM   1PM
ANSWERS MUST BE CORRECT TO THREE SIGNIFICANT DIGITS.

Suppose that  Y is a normal random variable and that  E[Y] =  70

and that SD(Y)= 10.  Suppose that  X  is the average of 25 independent random observations of Y. Calculate the probability that

1.    
Y  is between 53 and 59:  normalcdf(53,59,70,10)=.0911             


2.     
Y  is =  71, exactly
:  ZERO



3.     
|Y - 71|  is less than  5:  normalcdf(71-5,71+5,70,10)=.381
4.
Y is 71.2 to one decimal place accuracy:  









normalcdf(71.15,71.25,70,10)=.00396
5.     
|X -53| is less than 3.5:  normalcdf(53-3.5,53+3.5,70,2)=7.43*10^(-7)
6.
If 100 ZILLION confidence intervals are produced using 100 ZILLION samples all independent of one another, and if all are given with 95% confidence, then the number of them that we can EXPECT to be WRONG (meaning that the true mean is not in the stated interval) is




5 ZILLION
7.   
Suppose that rope breaking strength is normally distributed with mean unknown and standard deviation 20 pounds.  Give  the confidence interval for true population mean rope breaking strength with 95% confidence where  we have a sample mean of 500 pounds for a sample of size  4.


USE Z-INTERVAL:
(480.4, 519.6)

8.
Suppose that rope breaking strength is normally distributed with mean unknown and with unknown standard deviation.  Give the confidence interval for true population mean rope breaking strength with 95% confidence where we have a SAMPLE of size 4 with mean of 500 pounds and having a standard deviation of 20 pounds. 


USE T-INTERVAL:
(468.18, 531.82)




9.
We would like to make a 95% confidence interval for the true percentage of registered voters who now say they will vote to re-elect the incumbent senator in an upcoming election.  We would like the margin of error to be at most one percentage point.  How many registered voters must we ask? 

(.5*[1/.01]*invNorm(.975,0,1))^2=9603.647066


MUST ASK 9604      
10.
We ask 10 people if they will vote to re-elect the incumbent in an upcoming run-off election and only 3  say they will vote to re-elect the incumbent whereas the other 7 say they will vote for the challenger.  What is the p-value of this data as evidence that the incumbent will lose the election?

CORRECT P-VALUE=binomcdf(10,.5,3)=.171875


Also accepted p-value from 1-prop z-test:  .102951671.


Notice the 1-prop z-test does not give an approximately correct p-value here because the sample size is so small that the binomial distribution is not close enough to being normal.
11.
Joe and Sam are both working a confidence interval based on the same sample data with standard deviation 20.  They both are using the same level of confidence, but Sam happens to know (which Joe does not know) that the population standard deviation is also 20.  Whose margin of error will be the largest?

Joe’s, because Sam has more information.  The margin of error for the t-interval will be larger than  the margin of error of the z-interval.
12.
We want to use some rope we found in our attic to go mountain climbing.  We know that rope breaking strength is normally distributed and we know that to be safe the mean rope breaking strength MUST exceed 2000 pounds.  In a sample of 10 pieces of rope, we find the sample mean breaking strength to be 2020 with a sample standard deviation of 5 pounds.    Give the p-value of the data as evidence that the rope is strong enough.

You must use a t-test here because the population standard deviation is not given.  The p-value is:  2.45*10^(-7)
