Solution s

Exam 2
Chapters 5 and 6

Answer the following questions. You must show your work to receive full credit. Be sure to make
reasonable simplifications. If your answer includes Permutations or Combinations. please find the
number it represents. For instance, C(3,1) = 3. Indicate your final answer with a | box |.

1. (1 point each) Let A = {Dirk, Johan, Frans, Sarie}, B = {Frans. Sarie, Tina. Klaas, Henrika}
and C = {Hans, Frans}. '

(8) Find n(4) +n(C). = Y¥2L= b
(b) Find n(AUC). = n (i_pyk,’)"aLMI Frans, Sarie, Hms'i) =
() Find BNC. = § Frpnd%
(d) Find (ANB)ULC. = { Froms, Saric, Has}

(¢) Find n{ALBE0). = "(%D'VA" -')—al""‘l Frans, S.M". T'K“l k“'ﬁf, Hear'ka, HAAJ—}) '



2. (10 points) Sketch the following system of inequalities.

_32‘*'21/15.:5! 31_2!’563 T‘E‘E?y, TE'U,?IEU /\

Bonus Question: (1 point) Is the feasible region boyxded or unbounded? /{
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3. (10 points) You manage an ice cream factory that makes two flavors: chocolate and vanilla.
Into each quart of vanilla go 2 eggs and 3 cups of cream. Into each quart of chocolate go 1 egg and
3 cups of cream. You have in stock 500 eggs and 900 cups cream. You make a profit of $3 on each
quart of vanilla and $2 on each quart of chocolate. What is the largest profit and how many quarts
of each flavor should you make in order to earn the largest profit?
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4. (6 points) Complete the Venn diagram.
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5. (3 points each)

(A} You are searching online for techno music that is peither Furopean nor Dutcli, In set notation,

which set of music files are you searching for? !

(i) Techno N (European N Dutch)’ (E U D)
Techno N (European U Dutch)’
(iii) Techno U (European N Dutch)’

(iv) Techno U (European U Duich)’

(B) You would like to see either a World War II movie, or one that is based on a comic book
character but does not feature aliens. Which set of movies are you interested in seeing?

(i) WWII N (Comics N Aliens’
(ii) WWII N (Comics U Aliens’

)
)
WW’II U (Comics N Aliens’)
)

(iv) WWII U (Comics U Aliens’

Bonus Question: (3 points) Explain. making reference to operations on sets. why the state-
ment “He plays soceer or rugby and cricket” is ambiquous. (If nothing else, come up with two
interpretations of the statement.)

A’ He plays  Soccer AURNC
B‘. He ?(e\ys R“‘ﬂb\’
C‘ H'C. plaYS C.fr'c,lu.'(_ IS :%
() (BUBINC o Hat he defiaitely plays

T
( Cricket ond  alse ffays eithe, Seccer o
| cugby of both
¢

e f ([{) AVBNCY ¢ ot ke eitle plays Soceer
\ A | or e ploy rugh and cricket o~ foss-‘biya(/ Hoed

L F.._C;_____._ .____-l Page 5



6. Let S be the sample space for the experiment consisting of rolling two (distinguishable) dice
and viewing the two face up numbers; i.e. n(S) = 36.

(a) (2 points} Let E be the event that at least one odd die is rolled. Find n(E).
(

Explain in words what rolls are in the event £ U F and find n(E U F).

(c
(d) (2 points) Find n(E N F).

) )
b) (2 points) Let £ be the cvent that at least one even die is rolled. Find n(F).
) (4 points)

) )

(0) M o odd die rolld  n(E')= 3.3 =4
So N (E)= n(8)-nlE)=3L-9-27

(b\ Sa\me_ a S Pa\/'{‘ Cot\ f\[F)'-"-Z?

("\ FUF 1¢ He emont ot leastone odd die ts rolled o
of lengl one ewen die s relled .
Thes tonsists of all volls. So EUF=zS ard n(BUF)=3¢

(&) ALENF)= A(E) #nlE)- n(BUF)=27+77-3 b= (L.

Page 6



7. You have a bag containing 3 Knuts, 3 Sickles and 3 Galleons.

(a) (2 points) Find the total number of combinations possible if you were to draw three coins
from your bag,

(b) (3 points) Count the numbers of ways you can draw one of cach different coin when drawing
three from the bag.

(c) (3 points) Count the number of ways, when drawing four coins from the bag, that you can
draw exactly two each of two different coins.

(a) ((43)=%4

(b) ¢GN-Ca -c3,0=3% 27
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8. A credit card number consists of 4 blocks of 4 numbers ranging. and including. 0-8. You are
trying to remember yours so you can buy some Nikes.

(a) (2 points) How many credit card numbers are there?

(b) (2 points) You remcmber that the first block of numbers is 1234, Tow many credit card
numbers are left that could be yours?

(c) (3 points) You now recall that there are exactly two 0’s and four 1's. How many credit card
numbers are left that could be yours?

(d) (3 points) Finally, you remember that there is at least one 7 of the remaining numbers. How
many credit card numbers are left that could be yours?
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