
MATH-111   DUPRE'  PRACTICE TEST  2-3 (F2009) 
ID#XXX-XX-___ FIRST NAME________LAST NAME___ANSWERS__

                                                  
(PRINT IN LARGECAPITALS)
(PRINT IN LARGER CAPITALS)

LECTURE TIME________LAB DAY_____________DATE: 11 MARCH 2009
PAY ATTENTION TO THE NEW PROBLEMS (1-90) BELOW
Supose that W,  X  and  Y  are variables;  

E(W)= 50, E(X) = 70,   E(Y) = 20,   (X=4,   (Y=10, ρ=.8  
NOTATION:   SD(W)=STANDARD DEVIATION OF W.
1.
E(5W-3Y)=5*50-3*20=250-60=190

2.
Var(X)=4*4=16

3.
Var(X+Y)=16+100+2*.8*4*(10)=116+64=180
4.
SD(X+Y)=13.41640786
5.
SKIP:If W=a+bX is the regression of Y on X, then b=.8*10/4=2

6.
SKIP:If W=a+bX is the regression of Y on X, then a=20-b*70=20-2*70= -120

7.
SKIP:Using the regression equation, E(Y|X=77)= -120 + 2*77=154-120=34


Suppose that the average annual income of citizens of Duckburg is 80 thousand dollars with a standard deviation of 10 thousand dollars.  Also, suppose every citizen of Duckburg actually works for Uncle Scrooge, and in a fit of generosity, he decides to give every citizen a raise of 5 thousand dollars plus 25% of their original salary. 

8.
What is the NEW average salary in Duckburg ? ___$105,000_____

9.
What is the NEW standard deviation in salary in Duckburg?______$12,500_____

Suppose a box contains 5 red blocks and 10 blue blocks.  A lab assistant draws 8 blocks at random one after another WITHOUT REPLACEMENT from the box.   

Give the correct answer below for the probability of each stated event or event with conditions.

10.
The LAST is BLUE______10/15=2/3 or .667_____.

11.
The FIFTH is BLUE, GIVEN that the SECOND is BLUE and SEVENTH is NOT BLUE

_________9/13 or .6923________
12.
If the chance of rain (R) or snow (N) tomorrow is 80%, if the chance of rain is 40%, if the chance of both is 20%, then what is the chance of snow tomorrow?


P(R or N)=P(R)+P(N)-P(both), so .8=.4+P(N)-.2, so P(N)=.6.___60% chance of snow.

13.
If it rains there is a 20% chance of a tornado.  There is a 60% chance of rain. What is the chance of both?           

P(both)=P(T|R)P(R)=.2*.6=.12______12% chance of both.

14.
A dice is loaded so that when it is tossed an even number is 4 times as likely to come up as an odd number, whereas even numbers are equally likely among themselves and odd numbers are equally likely among themselves.  What is the expected number up when the dice is tossed?
ANSWER:
P(even)=4P(odd) and 1=P(odd)+P(even)=5P(odd), so P(odd)=1/5 and 



P(even)=4/5.  If X is the number up, then E(X|odd)=3 as all odd numbers are 


equally likely among themselves.  Likewise, E(X|even)=4 as all even numbers 


are equally likely among themselves.  Therefore,



E(X)=3*P(odd)+4P(even)=3*(1/5)+4*(4/5)=19/5=3.8.



We therefore expect the value 3.8 when this dice is tossed.


A wildlife biologist is studying the relation between shoulder height (in inches) and weight (in pounds) in the population of adult black bears in a national park.  He has to sedate each bear in order to weigh it, and to eliminate the influence of time of year he must make all the measurements during a single work week.  He manages to capture 3 bears.  The first had a shoulder height of 52 inches and weighed 735 pounds.  The second bear had a shoulder height of 48 inches and weighed 712 pounds.  The third bear had a shoulder height of 54 inches and weighed 730 pounds. 

15.
What is the average shoulder height of the bears in the sample?_____51.333…______

16.
What is the standard deviation in shoulder height of the bears in the sample?_____





________________3.055050463______________-
17.
What is the average weight of the bears in the sample?___725.666…. ____

18.
What is the standard deviation in weight of the bears in the sample?__12.09683154__

19.
What is the sample correlation coefficient for the the correlation between shoulder height and weight for this sample of bears?______.8568648535_________
20.
SKIP:What is the best guess for the weight of a bear who has a 50 inch shoulder height based on this sample data?_____721.1428572______________

21.
What is the square of the sample correlation coefficient?____.7342173772_____

22.
If variables X and Y have correlation coefficient equal to .01 should we pay close attention to the predictions from the regression equation?___________NO__________
23.
Normally there is a 20% chance of a tornado, but there is a 40% chance of a tornado when it is raining.  If the chance of rain is 30% and if we see there is a tornado, then what is the chance it is also raining?

ANSWER:    P(R|T)=P(both)/P(T)=.4*.3/.2=.6.  There is a 60% chance it is raining.

Suppose that X is an unknown number which must be one of the numbers 3,4,5,or,6.  Suppose that P(X=3)=.2, P(X=4)=.5, P(X=5)=.2.

24.
What is P( 3<X<6)=?____ANSWER: P(X=4 or 5)=P(X=4)+P(X=5)=.5+.2=.7

25.
What is P(X=6)=?______ANSWER: P(X=6)=1-P(X<6)=1-.9=.1

26.
What is E(X)=?__ANSWER: 3*(.2)+4*(.5)+5*(.2)+6*(.1)=4.2

27.
What is Var(X)=?__ANSWER: E(X2)-(4.2
)2=1.8+8+5+3.6-17.64=.76
28.
What is SD(X)=σX=?___ANSWER:___THE SQRT OF (.76)=.8717797887__
NEW PROBLEMS (29-50)
29.
How many ways are there to choose 5 people for a committee from the local workers union if there are 20 people in the local workers union?









(20 nCr 5)=15504

30.
How many ways are there to arrange the letters in the word HARP in a list to make a “word” if you do not care whether or not it is in the dictionary?






4!=4*3*2*1=24

31.
Same as the previous problem, but you replace the word HARP  with the word LOOK.






4!/2!=12

32.
Same as the previous problem, but you replace the word LOOK with the word MISSISSIPPI.




11!/(1!4!4!2!)=34650

33.
How many license plates can be made if each has six symbols, the first three are letters of the alphabet and the last three are digits  (NOTE THAT {0,1,2,3,4,5,6,7,8,9} IS THE SET OF DIGITS.)



(26^3)(10^3)=17576000

34.
How many license plates can be made if each has six symbols and each symbol can be either a digit or an alphabet letter?



36^6=2176782336

35.
How many sets of digits are possible, if we include the empty set of digits as a set of digits?


A set of digits is just a subset of S={0,1,2,3,4,5,6,7,8,9} which could be empty or 

even the whole set S itself.



The number of these sets is therefore 2^10=1024.

A box contains 5 red blocks 4 white blocks and 3 blue blocks.

36.
How many ways are there to draw 3 blocks without replacement?


12 nCr 3=220

37.
How many ways to draw three blocks without replacement so as to get 2 red blocks and 1 white block?


(5 nCr 2)(4 nCr 1)=10*4=40

38.
How many ways to draw 4 blocks from the box so as to get 2 red blocks and 2 white blocks?


(5 nCr 2)(4 nCr 2)=10*6 = 60

39.
How many ways to draw 3 blocks so as to have all red blocks?


5 nCr 3=10

41.
How many ways to draw 3 blocks from the box so as to have all the same color?


(5 nCr 3)+(4 nCr 3)+(3 nCr 3)=10+4+1=15

42.
How many ways to draw 3 blocks from the box so as to not have all the same color?


220-15=205

43.
How many ways to draw 3 blocks from the box so as to have one of each color?


5*4*3=60

If it is raining there is a 40% chance of a tornado whereas if it is not raining there is only a 20% chance of a tornado.  The chance of rain is 30%.   

44.
What is the chance it is not raining?


P(not R)=1-P(R)=1-.3=.7

45.
What is the chance it is raining and there is a tornado?

P(R & T)=P(T|R)P(R)=.4*.3=.12

46.
What is the chance it is not raining and there is a tornado?


P(T & not R)=P(T|not R)P(not R)=.2*.7=.14

47.
What is the chance there is a tornado?


P(T)=P(T & R)+P(T & not R)=.12+.14=.26
48.
If there is a tornado, what is the chance it is raining?


P(R|T)=P(R & T)/P(T)=.12/.26=6/13
Acme Yacht Corporation makes only 5 kinds of yachts, of types A,B,C,D,E.  Of Acme’s total yacht output,  10% are A, 15% are B, and 20% are C, and 25% are D.  The profit on type A yachts average $50K, on type B the average (expected) profit is $40K, type C average $30K, type D average $20K, and type E yachts produce an average profit of $10K.

49.
What is the expected profit (overall average profit) for an Acme yacht?


E(X)=E(X|A)P(A)+E(X|B)P(B)+E(X|C)P(C)+E(X|D)P(D)+E(X|E)P(E)=



50*.1+40*.15+30*.2+20*20*.25+10*.3 = 25 thousand dollars.
50.
What is the expected profit if we know it is not type D?


If we know the yacht is not of type D, then we have to calculate


E(X|not D)=



E(X|A)P(A|not D)+E(X|B)P(B|not D)+E(X|C)P(C|not D)+E(X|E)P(E|not D)=


=[E(X)-E(X|D)P(E)]/P(not D).


This means that we really do not need to calculate the conditional probabilities:

P(A|not D)=P(A)/P(not D)=.1/.75=.13333…

P(B|not D)=P(B)/P(not D)=.15/.75=.2


P(C|not D)=P(C)/P(not D)=.2/.75=.26666…


P(E|not D)=P(E)/P(not D)=.3/.75=.4


So to compute E(X|not D) we get either way,

E(X|not D)=50*(.13333…)+40*.2+30*(.2666…)+10*.4 = 



[E(X)-E(X|D)P(E)]/P(not D)=(25-5)/.75=5/(3/4)=20/3=26 and 2/3 K dollars.

Suppose that  Y is a normal random variable and that  E[Y] =  55

and that SD(Y)= 14.  Suppose that X is the average of 4 independent random observations of Y. Calculate the probability that

51.    
Y  is between 53 and 59             
___normalcdf(53,59,55,14)=.1692499794_____

52.     
Y  is =  54, exactly


______ZERO_______

53.     
|Y - 53|  is less than  3.5

_normalcdf(53-3.5,53+3.5,55,14)=.1954496846__

54.A
Y is 53.2 to one decimal place accuracy__normalcdf(53.15,53.25,55,14)=.0028261203

54.B     |X -53| is less than 3.5

_ normalcdf(53-3.5,53+3.5,55,7)= .3688204613__

55.
We have a box containing 20 blocks of unknown color.  If we assume that  exactly 12 are red, then what would be the probability that when we draw 7 blocks, at random without replacement,  we get exactly 4 red blocks.






___(12 nCr 4)(8 nCr  3)/(20 nCr 7)=.3575851393______





56.
Suppose that it is the case that 80% of prospective passengers who make reservations to fly on FLY BY NIGHT AIRWAYS (FBNA) actually show up for their flight.   Suppose that FBNA has booked 100 people for a flight on a plane which only holds 85 people.  Calculate the probability that everyone who shows up for their reservation will actually be able to have a seat on the plane.








__binomcdf(100,.8,85)=.9195562806_____

SKIP

56.B
What would be the answer if we used the normal distribution to approximate the binomial distribution in the previous problem?







__.5+normalcdf(80, 85.5,80,4)=.9154342207___


Suppose that an FBNA planes arrive at Duckburg Municiple Airport at an average rate of 10 per hour, no matter the time of day.  What is the chance that the control tower will find that

57.
exactly 18 planes arrive between 5pm and 7pm tomorrow?





____poissonpdf(20,18)=.0843935515______

58.
no more than 18 planes arrive between 5pm and 7pm tomorrow?





____poissoncdf(20,18)=.3814249493_______ 

59.
Suppose that trolley cars arrive at my trolley stop at my corner on average every 5 minutes day or night.  What is the chance I must wait at my trolley stop at least 10 minutes for a trolley to arrive at my trolley stop?





____ poissoncdf(2,0)=.1353352832___

60.A
Suppose the time I must wait for the next trolley car is uniformly distributed between 10 and 20 minutes.  What is the probability I wait more than 18 minutes?___.2_ 

60.B
How long should I expect to wait in this case?







__________15 minutes___________


Suppose that a population of fish has normally distributed lengths with mean 50 inches and standard deviation 7 inches.  What is the probability a randomly selected

61.
fish has length between 43 and 57 inches?_________.6826894809___________

62.
has length less than 45 inches?____.5 + normalcdf(50,45,50,7)=.237525187____

63.
has length more than 55 inches?___.5 – normalcdf(50,55,50,7)=.237525187___

64.
fish has length more than 45 inches given that it has length less than 53 inches?



__[normalcdf(45,53,50,7]/[.5 + normalcdf(50,53,50,7)]=.6432925874____

65.
Why are the answers to two of the previous questions the same?



__ANSWER:_the normal distribution is symmetric about the mean___

66.
What is the shortest a fish from the preceding population can be and still be in the top one percent as far as length is concerned?


__________invNorm(.99,50,7)=66.28443514_____________

67.
For the preceding normal population of fish, what are the two lengths between which we find the middle 80 percent on the length scale?


__between invNorm(.1,50,7)=41.02913903  and 







invNorm(.9,50,7)=58.97086097___________

68.
For the preceding population of fish, what is the probability that if 16 fish are selected in an independent random sample the average length of these 16 fish will be found to be between 48 and 51?



_____normalcdf(48,51,50,7/4)= .5895964529______________

69.
If a random sample of 16 fish is selected,  what is the length L for which there is a 90% chance that these 16 fish will have average length less than L?


_____________invNorm(.9,50,7/4)=52.24271524_____________

70.
If a random sample of 16 fish is selected, what is the length D for which there is a 90% chance that the average length of these fish will be between 50-D and 50+D?


______invNorm(.95, 0, 7/4)=2.878493845______________

Supose that W,  X  and  Y  are random variables with X and Y independent;  

E(W)= 60, E(X) = 75,   E(Y) = 17,   (X=9,   (Y=16.

71.
E(2W-3Y)=2*60-3*17=120-51=69

72.
Var(Y)=16*16=256

73.
Var(X+Y)=9*9+16*16=81+256=337

74.
Var(X-Y)=Var(X+Y)=337, since X and Y are independent and Var(-Y)=Var(Y)


Suppose that the average temperature in Duckburg is 25 degrees Celsius with a standard deviation of 10 degrees Celsius.  If x is the temperature in degrees Celsius, then 32+(1.8)x is the temperature in degrees Fahrenheit. 
NOTE : 1.8=9/5

75.
What is the average temperature of Duckburg in degrees Fahrenheit?  77

76.
What is the standard deviation in degrees Fahrenheit?  18



(since adding 32 cannot change variance or standard deviation)

Suppose a box contains 5 red blocks and 7 blue blocks.  A lab assistant draws 6 blocks at random one after another WITHOUT REPLACEMENT from the box.   Give the correct answer below for the probability of each stated event or event with conditions.

77.
The THIRD is BLUE_____7/12=.58333…______

78.
The THIRD is BLUE GIVEN that the SECOND is BLUE and FOURTH is NOT BLUE___________6/10=.6_____________

79.
How many 8 LETTER “WORDS”  can formed using only the letters A,B,C if you use three A’s, two B’s,and three C’s?   (8!)/(3!2!3!)=560

80.
If we form a 10 letter string of symbols randomly using letters from the alphabet (26 letters), then what is the probability that all the letters in the string are different?


ANSWER:

(26 nPr 10)/(26^10)=.1365419036


Suppose that 80% of the population of Duckburg are ducks and the rest are mice.  Give the correct answer below for the probability of each stated event or event with conditions.

81.
The probability that of 20 randomly chosen citizens of Duckburg we find that 17 are ducks.____________binompdf(20,.8,17)=.205364143__________

82.
The probability that of 20 randomly chosen citizens of Duckburg we find that no more than 17 are ducks._________binomcdf(20,.8,17)=.7939152811______________

83.
The probability that of 20 randomly chosen citizens of Duckburg we find that at least seventeen are ducks._____1-binomcdf(20,.8,16)=.4114488617_________________

84.A
The probability that of 20 randomly chosen citizens of Duckburg we find that the number of ducks is more than fifteen but less than nineteen.



__binomcdf(20,.8,18) – binomcdf(20,.8,15)=.5604729752____

84.B
What is the result of using the normal distribution to approximate the answer to A?



_____normalcdf(15.5,18.5,16,SQRT(16*.2))=.5289473277

85.
The probability that of 20 randomly chosen citizens of Duckburg we find that the number of ducks is more than fifteen GIVEN that the number of ducks is less than nineteen.


_____[binomcdf(20,.8,18) – binomcdf(20,.8,15)]/binomcdf(20,.8,18)=.6021251578____.

Suppose that a dice is loaded so that when it is tossed an even number is FOUR times as likely to come up as an odd number, but otherwise, all even numbers are equally likely among the even numbers and all odd numbers are equally likely among the odd numbers.  Suppose that X is the number that comes up on this dice when it is tossed.  Let A be the event that it comes up even and B the event that it comes up odd.  Give

86.
P(A)=?________=4/5______________P(B)=?______=1/5______________.

87.
P(X=4|A)=?____=1/3_________P(X=4)=?____=P(X=4|A)P(A)=(4/5)(1/3)=4/15___  .

88.
E(X|A)=?______4_____E(X|B)=?______3_____E(X)=?__4(4/5)+3(1/5)=19/5_____.

Suppose that Joe takes a multiple choice test where each question has 5 possible answers to chose from.  If he knows the answer, he has a 90% chance of marking correctly, whereas if he does not know the answer, he simply guesses randomly.  We know he knows the answers to 70% of the questions.  Give

89.A
the probability he marks question number 5 correctly=___(.7)(.9)+(.3)(.2)=.69___.

89.B
the probability he knows the answer to number 5 given he marked it correctly=______(.7)(.9)/(.69)=.9130434783____.

90.A
If on average there are 6 trolleys per hour arriving at my stop, what is chance that I watch for an hour and see 5 trolleys arrive?_________poissonpdf(6,5)=.160623141_____. 


90.B
If on average there are 6 trolleys per hour arriving at my stop, how many do I expect to arrive during a minute? During a second? _____.1,______1/600________

90.C
If on average there are 6 trolleys per hour arriving at my stop, during a given second, what is the chance a trolley arrives?___________1/600________

90.D
If on average there are 6 trolleys per hour arriving at my stop, what would be the result of using the binomial distribution to approximate poissonpdf(6,5) by assuming each second to constitute a trial as to whether or not a trolley arrives.



___ANSWER:   there are 3600 seconds in an hour and the probability of a trolley arriving during any one of those seconds is 1/600, so the chance of seeing 5 trolleys in an hour is the chance of 5 successes in 3600 trials with a success rate of 1/600.  The resulting approximate value is therefore:  bimompdf(3600,1/600,5)=.1607124375.

90.E
What about if we try using the normal distribution to make the approximation?



__ANSWER:  here we have to use the method of approximating a discrete distribution by a continuous distribution-that is we think of asking what is the chance a normal random variable having the same mean and standard deviation would have an observed value which rounds off to 5 so the resulting approximate value is therefore:  







normalcdf(4.5,5.5,6,SQRT(6))=.148982638.

90.F
What do these results tell us about the normal approximation to the binomial and the central limit theorem?

-ANSWER:   The CENTRAL LIMIT THEOREM can actually fail in practical terms under certain extreme circumstances, since notice that the binomial approximation worked but the normal approximation did not.  Here, when using a normal approximation to the binomial, we need at least expected number of successes more than 9*(failure rate) and expected number of failures at least 9*(success rate).  But, the expected number of successes is only 6 whereas the failure rate is so close to 1 that multiplying by 9 gives more than 8.  The lesson here is that if the success rate is so extreme that the normal approximation to the binomial will not work, then the poisson distribution will work as an approximation to the binomial, by choosing to frame the probability question in terms of a very small success rate.  The poisson distribution is sometimes spoken of as the distribution for rare events such as accidents, because of this.


Suppose FBNA has 100 reservations for a flight tonight and it is the case that in general 80% of people show up for their reservations.  Let X denote the number who show up.

91.
What is the probability that the person named at the top of the list of reservations actually shows up?



ANSWER:  .8=80%=8/10

92.
How many do we expect to show up? 




ANSWER:  100*.8=80

93.
What is the standard deviation of X?



ANSWER:  SQRT(80*.2)=4

94.
What is the expected value of X?  


ANSWER: THE NUMBER WE EXPECT TO SHOW=80

95.
Assuming the plane holds at most 90 people, what is the chance everyone who shows up will be able to go on te flight?


Binomcdf(100,.8,90)=.997666439


Suppose that 100 people show up for the flight and that of those 100 people exactly 20 will take legal action against FBNA if they do not get on the flight whereas the rest will go quietly.  Suppose that FBNA randomly chooses 10 of these people and tells these 10 that they cannot go on the flight.  Let X be the number of these 10 people who will take legal action.

96.
What is the mean of X?      ANSWER:  10*(20/100)=10*.2=2
97.
What is the standard deviation of X?



ANSWER: SQRT(2*.8)SQRT(90/99)=1.206045378

98.
What is the probability that X is exactly 2?


(20 nCr 2)(80 nCr 8)/(100 nCr 10)=.3181706296
99.
What is the probability that none of these people take legal action against FBNA?


(20 nCr 0)(80 nCr 10)/(100 nCr 10)=.0951162724
