
MATH-111   DUPRE'  TEST  1 ANSWERS (S 2008) 
ID#XXX-XX-___ FIRST NAME________LAST NAME________ANSWERS_____

                                                  
(PRINT IN LARGECAPITALS)
(PRINT IN LARGER CAPITALS)

DATE: 30 JANUARY 2008
ANSWERS MUST BE CORRECT TO 3 SIGNIFICANT DIGITS

Supose that U,  X  and  Y  are variables;  

E(U)= 20, E(X) = 45,   E(Y) = 25,   (X=9,   (Y=5, ρ=.8  
NOTATION:   SD(W)=σW=STANDARD DEVIATION OF W.


Var(W)=VARIANCE OF W, FOR W ANY UNKNOWN.



Cov(X,Y) =ρσXσY =COVARIANCE OF X AND Y




Var(X+Y)=Var(X)+Var(Y)+2Cov(X,Y)
1.
E(4U-2Y)=4*20-2*25=80-50=30
2.
Var(X)=9*9=81
3.
Cov(X,Y)=.8*9*5=4*9=36
4.
Var(X+Y)=81+25+2*36=178
5.
If W=a+bX is the regression of Y on X, then b=.8*5/9=4/9
6.
If W=a+bX is the regression of Y on X, then a=25-(4/9)*45=25-20=5
7.
Using the regression equation, E(Y | X=36)=5+(4/9)*36=5+16=21

Suppose that the average annual income of citizens of Duckburg is 100 thousand dollars with a standard deviation of 20 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 10 thousand dollars plus 30% of their original salary. 

8.
What is the NEW average salary in Duckburg ? __140 K___

9.
What is the NEW standard deviation in salary in Duckburg?_____26K_________

In Mudville, all the houses are raised above ground on piers.  The average floor height above ground is 8 feet with a standard deviation of 2 feet and the average height of a home’s ceiling is 9 feet above the home’s floor with a standard deviation of 3 feet.  
10.
What is the average height above ground for a home’s ceiling?___17 FT_________
11.
Assuming that the floor height above ground and the ceiling height above the floor are uncorrelated (ρ=0),  what is the VARIANCE IN ceiling height above ground for homes in Mudville?







____2*2+3*3=13__________


Suppose 90% of the ducks in Duckburg are on Uncle Scrooge’s payroll, and further, suppose  80% of the citizens of  Duckburg are ducks and the rest are mice.
12.
The percentage of citizens of Duckburg who are both ducks and on Uncle Scrooge’s payroll is
Prob=.9*.8=.72








____72%__________

13.
The percentage of mice in Duckburg is
___________20%_______.




Prob=1-.8=.2
14.
If a citizen of Duckburg is chosen at random, the probability it is a duck is____.8____.

15.
If 70% of the citizens of Duckburg are on Uncle Scrooge’s payroll, then for a randomly chosen citizen of Duckburg the chance that it is a duck or on Scrooge’s payroll (including being possibly both) is







_ELIMINATED FOR BAD NUMBERS___
Notice that the probability of being a duck on the payroll is already .72>.7, so the 70% needs to be replaced by a higher percentage.  If say we had 75% of the citizens on Uncle Scrooge’s payroll, then we would conclude that 3% are mice on Uncle Scrooge’s payroll and then we would know the chance of being on the payroll or being a duck is 93%.  Notice that the percentage of citizens on the payroll cannot be chosen arbitrarily.  The answer to problem 12 shows it must be at least 72.  But the answer to problem 12 also shows that 18% of the citizens are ducks not on the payroll which means that the percentage of citizens on the payroll cannot exceed 82%.  Therefore, the percentage of citizens on the payroll can only be a number between 72 and 82, including the extreme possibilities of 72 or 82.  If p is any number representing a percentage and p is not less than 72 and p is not greater than 82, then p-72 represents the percentage of citizens that are not ducks but are on the payroll, that is p-72 is the percentage of mice on the payroll.  If you are a citizen who is either a duck or on the payroll, then you are either in the 90% of ducks or you are in the p-72 percent consisting of mice on the payroll and these two sets do not overlap, so the percentage of citizens who are either ducks or on the payroll is 90+p-72, which cannot exceed 100 because p-72 cannot exceed 10 as p is between 72 and 82.  It helps to use a Venn diagram here to see these relationships.
For grading I took off 7 points for each wrong answer.  I took off 2 points for obviously silly mistakes when I thought you really knew better.  Other cases of partial credit are on an individual basis of the relationship between the answer given and the correct answer.


