TEST 3P    MATH-111 DUPRE'(F2007)

AND

PARTIAL FINAL EXAM REVIEW

_______ANSWERS_______________

PRINT LAST NAME IN LARGE CAPITALS IN SPACE ABOVE

PRINT FIRST NAME_______LECTURE HOUR:____    CIRCLE LAB DAY:      T       TH

ANSWERS MUST BE CORRECT TO THREE SIGNIFICANT DIGITS.

5 POINTS FOR EACH PART OF EACH PROBLEM AND THE INFORMATION ABOVE.


 

Suppose that  Y is a random variable and that  E[Y] =  325

and that SD(Y)= 90.  Suppose that X is the average of 100 independent random observations of Y. Calculate the probability that
1.    
X  is between 315 and 330             
__normalcdf(315,330,325,9)=.577_____

2.     
X  is =  335, exactly


________ZERO________

3.     
|X - 320|  is less than  15

__normalcdf(320-15,320+15,325,9)=.854_______

4.     
|X -320| is more than 15

__1-.854=.146________
5.
If we are calculating the sample size required for a 90% confidence interval, using the normal distribution, then the upper centile we look up must cut off a lower tail of the distribution having tail area








____.9+.05=.95_____________

6.
If 100 BILLION confidence intervals are produced using 100 BILLION samples all independent of one another, and if all are given with 99% 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








___1 BILLION_________
7.
A transportation and safety administration worker is monitoring traffic to determine the percentage of speeders on a certain stretch of interstate highway.  Of 450 cars observed, he finds that 50 are exceeding the speed limit by at least 10 miles per hour.  Use this data to give a 95% confidence interval for the true percentage of cars exceeding the speed limit by 10 miles per hour.






USE 1-prop z-int:__(.08207, .14015)_____

8.   
Suppose that rope breaking strength is normally distributed with mean unknown and standard deviation 15 pounds.  Give  the MARGIN OF ERROR of the confidence interval for true population mean rope breaking strength with 95% confidence where  we have a sample mean of 100 pounds for a sample of size  9 with standard deviation  of 18 pounds.





USE z-interval with sample mean=0:__MofE=9.80__
9.
Suppose that rope breaking strength is normally distributed with mean unknown and with unknown standard deviation.  Give the MARGIN OF ERROR of the confidence interval for true population mean rope breaking strength with 95% confidence where we have a sample mean of 100 pounds for a sample of size 9 with standard deviation of 18 pounds. 







USE t-interval with sample mean=0:___13.8_____________

10.
If we test 100,000,000 null hypotheses (all independently of each other) at level of significance .01, then we can conclude that (indicate the best ending for the sentence)


(a) the null hypothesis was false about 1,000,000 times.


(b) the null hypothesis was true about 1,000,000 times.


(c) the type I error ocurrs about 1,000,000 times.


(d) the type II error occurs about 1,000,000 times.

X
(e) about 1% of the true null hypotheses will be thought false because of the data.

(f) none of the above are true because we do not know how many of the 100,000,000 null hypotheses are actually true.

11.
In a hypothesis test worked at level of significance .05, if the null hypothesis happens to be true then the chance that it is rejected due to data which by chance happens to strongly enough disagree with the null hypothesis is









_____________.05_________

12. 
Suppose that rope breaking strength is normally distributed with mean unknown and  standard deviation 27 pounds.  Also, suppose we have a sample mean of 1545 pounds for a sample of size  9 with sample standard deviation  of 40 pounds.  At the .01 level of significance, does this constitute evidence that the true mean breaking strength of the rope exceeds 1500 pounds?  Give the P-value of the data as evidence for your conclusion.



USE z-test with sigma=27 and ignore s=40:__YES,  2.87*10^(-7)________

13.
Suppose we wish to make a confidence interval for rope breaking strength having 99% confidence but we also want the MARGIN OF ERROR to be LESS than 10 pounds.  Suppose also we do not know the population standard deviation, but we do know that it is less than 100 pounds.  Based on this information, how large do we need to make the sample?  REMEMBER n=(z*sigma/MofE allowed)^2 and round up.




Here z=invNorm(.995,0,1)=2.576, so_____n=664__________

14.
Suppose Joe and Sam are both using the same sample data to make a 95% confidence interval for mean rope breaking strength.  However, Joe does know the population standard deviation and Sam does not so Sam makes use of the sample standard deviation (which unknown to him happens to exactly equal the true population standard deviation) to properly compute his margin of error.  Whose margin of error will be the largest?
NOTICE They both have the same numbers but Sam knows less.







_______SAM’S__________

15.
Suppose Joe and Sam are using the same information and sample data to make a confidence interval for mean rope breaking strength, but Joe wants to make his confidence interval have higher confidence than Sam’s Confidence interval.  Whose confidence interval has the largest margin of error?   REMEMBER the more confidence you want, the bigger the margin of error you must allow.






______JOE’S___________

16.
Suppose we run a hypothesis test to determine if Acme 1500 pound test rope is as strong as advertized, so we can go mountain climbing.  If we make the type one error then


(a)
the rope is as strong as advertised, but we think it is not.

X
(b)
the rope is not as strong as advertised, but we think it is.


(c)
we would wrongly take legal action against Acme.


(d)
we look elsewhere for rope to test.

17.
Donald is running against Goofy for mayor of Duckburg in the upcoming election.  In a random sample of 80 voters, 45 say they will vote for Donald.  Does this prove he will win the election at level of significance .05?  What distribution should be used?


p-value that Goofy will lose=binomcdf(80,.5,35)=.157___NO,   0.157, BINOMIAL_
18.   Suppose that rope breaking strength is normally distributed with mean unknown and unknown standard deviation. We have a sample mean of 104 pounds for a sample of size  9 with sample standard deviation  of 18 pounds.  Does this establish true population mean rope breaking strength exceeds 100 pounds at level of significance .05?  What is the p-value
 of your data?  What is the significance of your data?  Give the name of the distribution that you should use.
REMEMBER p-value=significance of data






 ____NO,  0.262, 0.262, t-DISTRIBUTION___

19.
Suppose that rope breaking strength is normally distributed with a standard deviation 18 pounds. We have a sample mean of 104 pounds for a sample of size  9 with sample standard deviation  of 17 pounds.  Does this establish true population mean rope breaking strength exceeds 100 pounds at level of significance .05?  What is the p-value of your data?  What is the significance of your data?  Give the name of the distribution that you should use.
USE z-test



IGNORE s=17

__NO, _ .252_.252_NORMAL______
20.
Suppose that X is uniformly distributed between 10 and 20. What is the standard deviation for the sum of 35 independent observations of X? What is the standard deviation for the average of 35 independent observations of X.   What is the approximate chance that this average is between 14 and 16?

SEE PROBLEM NUMBER 1






__17.08,___.488,___.960_________

21.
Suppose that X is the time you must wait to be waited on at Bert’s Beanery.  If the average time you must wait is 5 minutes, what is the mean and standard deviation for total time you will spend waiting to be waited on for your next 100 visits to Bert’s Beanery?  What is the approximate probability that you will spend more than 600 minutes waiting to be waited on at Bert’s Beanery over your next 100 visits? ___50__0.227500615____

LOOK UP THE WAITING TIME DISTRIBUTION AND SAMPLING DIST.

Suppose that we are comparing Acme 2000 pound test rope with Brand X 2000 pound test rope.  A sample of 35 pieces of Acme rope has mean breaking strength 2012 pounds with standard deviation 45 pounds and a sample of 43 pieces of Brand X rope had a mean breaking strength of 2007 pounds with standard deviation of 57 pounds.


HERE USE 2-sample t-interval or test
22.
To make a confidence interval or run a hypothesis test to compare these two brands, without assuming the population standard deviations are equal, what distribution should we use?  How about if we assume the two populations of rope have the same standard deviation?
t-dist df=75.94, t-dist df=76
23.
What would be the estimate of the standard deviation of the difference in sample means in case we do not assume the populations have equal standard deviations?  How about if we do assume that they have equal standard deviations?








_____11.55____11.83________
24.
What is the 95% confidence interval for the true mean amount that Acme exceeds Brand X in strength?
NO POOL:(-18.01,28.01)___YES POOL:(-18.57,28.57)







____________________________
25.
What is the significance of the data as evidence that Acme rope is stronger than Brand X?


pool no:   0.333

pool yes:   0.337






______
26.
What is the p-value of the evidence that Acme rope is stronger?








____same as previous problem______
27.
If a sample of 200 men finds 45 with high blood pressure and a sample of 100 women finds 19 with high blood pressure, what is the significance of this as evidence that the percentage of men with high blood pressure is greater than that for women?


USE 2-prop z-test





__0.243_________
28.
Suppose that in a sample of 100 men we find that 45 have blood pressure over 155 whereas in a sample of 80 women we find that 32 have blood pressure over 155.  Give the 95% confidence interval for the true amount by which proportion of men with blood pressure over 155 exceeds that for women.  Does this establish that the true proportion of men with blood pressure over 155 exceeds that for women?  Give the P-VALUE of this data as evidence for the conclusion.  Give the standard deviation for the sample difference by which the sample proportion for mean exceeds that for women.


USE 2-prop z-interval


___(-.095, .195)_NO_0.250__.255___
29.
Suppose that Joe is working out the margin of error for a confidence interval for a true mean and has found the upper centile for the appropriate distribution and the level of confidence he is using equals 2.37,  the appropriate standard deviation is 17.4, and the sample size is 35.  What is the margin of error for this confidence interval?


MofE=(centile)(std dev)/(sqrt n)


__6.97______
30.
Suppose that T has the t-distribution for 5 degrees of freedom. Find the number t that has the property P(T<t)=.8, using only the test menu in the TI-83-NOT trial and error with the built in t-distribution.  USE t-interval with n=6 and s=sqrt(6) and C=.6, then MofE=t 
or USE invt(.8,5)=.920


_.920___________

Scrooge McDuck’s money bin is filled with coins and bills of various denominations as well as gemstones: diamonds, rubies, emeralds, and sapphires.  The gemstones average weights are:  diamonds, 2.3 gm; rubies, 3.7 gm; emeralds 4.8 gm; sapphires, 4.5 gm.  In fact 12% of the gemstones are diamonds, 18% are rubies, 30% are emeralds, and the rest are sapphires.

31.
The expected weight of a randomly chosen gemstone is ___4.182_______.


USE  1-variable stats

Assume from now on all the diamonds have the same weight, all rubies have the same 

weight, all emeralds have the same weight and all sapphires have the same weight.  Thus, 
all diamonds weigh exactly 2.3 gm,  all rubies weigh exactly 3.7 gm,  all emeralds weigh 
exactly 4.8 gm, and all sapphires weigh exactly 4.5 gm. 

32.
The standard deviation in weight of the gemstones is








____________.789_____________.


USE  1-variable stats
Scrooge puts 12 diamonds, 18 rubies, 30 emeralds, and 40 sapphires in a box and allows Daisy Duck to draw 20 gemstones at random from the box for her birthday.  Suppose X is the number of diamonds she gets, R is the number of rubies she gets, M is the number of emeralds she gets and H is the number of sapphires she gets.  Let T=X+R+M+H.  Let W be the total weight of the gemstones she gets.



FOR BINOMIAL or HYPERGEOMETRIC DISTRIBUTIONS: mean=n*p
33.
The expected value of X is
_______2.4__________.

34.
The expected value of R is   _______3.6____________.

35.
The expected value of T is  _________20__________.

36.
The probability that T=20 is ________1____________.

37.
The probability that X is 2 is _________.298_______.

38.
The variance of R is ______________2.385_________.


REVIEW VARIANCE OF HYPERGEOMETRIC DISTRIBUTION
39.
The expected value of W is _____20*4.182=83.64_______.


NOTICE THE EXPECTED WEIGHT FOR ONE DRAW IS SAME FROM THE 
BIN AS FROM THE BOX, LIKEWISE FOR TWENTY DRAWS
40.
The variance in the total weight of the rubies she gets is  ____32.65_____.


W=WEIGHT OF RUBIES=(3.7)*R SO VAR(W)=(3.7)^2*(ANS TO #38)
41.
The variance in the total weight of all 20 gemstones she gets is__10.06___.


IF W=WEIGHT OF DRAWN GEM, SD(W)=.789 FROM ANS TO #32,

SO VAR(W)=.622521.


DRAWING 20 FROM BIN VAR(TOTAL W)=20*VAR(W)=12.45042,

BUT DRAWING FROM BOX VAR(TOTAL W)=12.45042*(80/99)=10.06.


HERE THE FACTOR (80/99) IS THE CORRECTION FACTOR FOR DRAWING


WITHOUT REPLACEMENT.

42.
Suppose that she gets more than 4 diamonds.  Is the number of rubies she gets now likely to be more, less, or equal to 3.6?
SHE IS ONLY EXPECTED TO 


GET 2.4 DIAMONDS, SO IF SHE DOES GET 4 DIAMONDS, THEN THERE 
ARE LESS CHANCES TO GET RUBIES.
43.
In Duckburg, it rains 40% of the time and it thunders 20% of the time.  How does the probability=p that it is both raining and thundering simultaneously compare to the product (.4)(.2)?  Is p bigger than the product , equal to the product or smaller than the product?  
REMEMBER IF RAIN AND THUNDER ARE INDEPENDENT, THEN 
p=THE PRODUCT=(.08), but clearly if it is raining it is more likely to be 
thundering so p should be larger than the product-that is rain and thunder should 
be positively correlated.
44. 
Suppose that in Duckburg the average storefront is 50 feet wide and 20 feet high.  One of these stores is chosen at random, and X is its width and Y is its height.  How does E(XY) compare with the product (50)(20)?  
A LARGER STOREFRONT SHOULD 
BE POSITIVELY CORRELATED WITH A LARGER HEIGHT SO E(XY) 
SHOULD BE LARGER THAN (50)(20).
45.
If Donald takes a random sample of gemstones from the money bin, what should he expect to find for the sample variance in weights of the gemstones?  THE TRUE 
POPULATION VARIANCE.

The Acme Bus company claims busses on average arrive at your bus stop at least every 15 minutes around the clock every day.

46.
 If you observe that during the last 24 hours only 79 buses arrived, then what is the p-value of this data as evidence that buses arrive less frequently than claimed by Acme?





____p-value=poissoncdf(96,79)=0.0428505699___

47.
At level of significance .05, does this prove Acme wrong?___________YES_______


BECAUSE THE P-VALUE OF THE DATA IS NO BIGGER THAN .05.
