
MATH-111   TEST  2 ANSWERS (F2009) DUPRE’
FIRST NAME________LAST NAME___ANSWERS_____
                         (PRINT IN LARGECAPITALS)

(PRINT IN LARGER CAPITALS)

CIRCLE LAB DAY______T________________R_______DATE:  7 OCTOBER 2009
ANSWERS MUST BE CORRECT TO THREE SIGNIFICANT DIGITS.
EACH WRONG ANSWER COSTS 7 POINTS.

NOTE CORRECTION HERE-EACH WRONG ANSWER COSTS 6 POINTS.

1.
How many ways are there for a mail carrier to put one letter in each of 7 mail boxes if he has exactly 20 letters, and all are different. 



20 nPr 7=(20!/14!)=390 700 800







2.
How many ways are there to arrange the letters in the word BOGUS to make a “word” if you do not care whether or not it is in the dictionary?



5!=5*4*3*2*1=120

3.
How many ways are there to arrange the letters in the word BOOKS to make a “word” if you do not care whether or not it is in the dictionary?

(5!)/(2!)=(120)/2=60

4.
Same as the previous problem, but you replace the word BOOKS with the word ALABAMA.



(7!)/(4!)=7*6*5=7*3*2*5=21*10=210
5.
How many license plates can be made if each has 5 symbols and each symbol can be either a digit or an alphabet letter?



(26+10)^5=36^5=60 466 176
6.
If we have 8 people available for committee work, how many committees can be formed if a committee must have at least two people?



2^8-(8 nCr 1)-(8 nCr 0)=256-8-1=255-8=247
7.
We have a box containing 27 blocks of which exactly 14 are red.  We draw 7 blocks, at random without replacement. What would be the probability that we get exactly 5 red blocks.




(14 nCr 5)(13 nCr 2)/(27 nCr 7)=.1758454106 or .176






8.
A box contains 4 red blocks 4 blue blocks and 4 green blocks.  We draw two blocks from the box without replacement.  What is the probability they are both the same color?

Notice that P(all R)=P(all B)=P(all G)=(4 nCr 2)/(12 nCr 2)=6/(12*11/2)=1/11

Therefore P(all same color)=3*P(all R)=3/11=.2727… or .273


Suppose that 70% of the citizens of Duckburg are ducks and the rest are mice.  We choose 40 citizens of Duckburg at random.  Give the correct answer below for the probability of each stated event or event with conditions.

These questions all involve the binomial distribution with n=40 and success rate p=.7.

9.
The probability we find that 30 are ducks.


binompdf(40,.7,30)=.1128173016 or .113
10.
The probability we find that no more than 30 are ducks.


binomcdf(40,.7,30)=.8040745764 or .804
11.
The probability we find that the number of ducks is at least 25.



1-binom(40,.7,24)=.8848533489 or .885
Alternately, we can notice that having at least 25 ducks is the same as having no more than 15 mice so we find the answer more simply also as

binom(40,.3,15)=.8848533489

12.
The probability we find the number of ducks is more than 25 but no more than 30. 


binom(40,.7,30)-binom(40,.7,25)=.611522818 or .612
13.
The probability we find that the number of ducks is more than 25 GIVEN that the number of ducks is no more than 30.

This is conditional probability =P(both)/P(given)=(answer to 12)/(answer to 10) or .761
14.
Suppose that A and B are statements with P(A)=.3 and P(B)=.4.   Suppose that A and B are independent.  What is P(A or B)?


Always we know P(A or B)=P(A)+P(B)-P(A&B), so we must calculate P(A&B).  The fact that A and B are independent means that P(A&B)=P(A)P(B)=(.3)(.4)=.12,

and therefore 



P(A or B)=.3+.4-.12=.7-.12=.58
15.  Suppose that Joe has lost his cell phone-it is somewhere in his room.  He has also lost his cordless phone somewhere in his room.  If he finds the cordless phone there is a 80 percent chance he will be able to fine his cell phone.  If he does not find the cordless phone, there is a 20 percent chance he will find his cell phone.  Suppose there is a 30 percent chance he will find his cordless phone.  What is the chance he will find his cell phone and what is the chance he finds his cordless phone given that he finds his cell phone.
Let C be the statement that Joe finds his cell phone and
Let H be the statement that Joe finds his cordless phone.

The information tells us that 



P(C|H)=.8

P(H)=.3



P(C|not H)=.2

P(not H)=.7

We therefore know that


P(C)=P(C|H)P(H)+P(C|not H)P(not H)=(.8)(.3)+(.2)(.7)=.24+.14=.38,

and we know that P(H|C)=P(C&H)/P(C)=P(H|C)P(H)/P(C)=.24/.38=12/19 or .632

