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1. According to a U.S. Census Bureau report, 44.6% of California residents speak a language other than
English at home. (Source: htips://www.cnsnews.com/.../census-bureau-446-california-dont-speak-english-home  This reflects
the diversity in California. This statistic is significantly higher for California than the reported statistic for the US nationwide.)

Suppose that a sample of 25 California residents were randomly selected, independent of each other.
X =the number of California residents in the sample who speak a language other than English at home

a. [2 points] Write the distribution for X using the appropriate notation: X~ B (')-5 ) K4 (D)

b. [ poinf] If many groups of 25 California residents were surveyed, on average, how many in each sample
would be expected to speak a language other than English at home.
State answer to 2 decimal places (hundredths). /J‘ =D = 15 (| Yy (o\ = 1,15

For parts c,d.e:
Show your work by writing the calculator command and wrife your answer.

Round all probabilities to 3 decimal places, unless the probability is lower than .001.
If the probability is less than .001, then round the answer to 8 decimal places.

¢. [2 points] Find the probability that at least 12 people in a group of 25 California residents speak a language
other than English at home. :

Py 213)= | = PCxEW) = \-lomomedf (25, .44ty 1) =441

d. [1 poinf] Find the probability that at most 9 people in a group of 25 California residents speak a language
other than English at home,

P(x£q)= bmomcdf (5, 446,9)= 255

e. [2 points] Find the probability that exactly 20 people in a group of 25 California residents speak a language
other than English at home.

P(Y=20)= Bwompdf (25,446, 20) = ,0003.69

2. [3 points] A quiz contains 12 true-false questions. A student answers the questions by guessing randomly.
If a student answers less than 8 questions correctly, they will fail the quiz.

Find the probability that a student answers less than 8 questions correctly if randomly guessing.
Show your work by writing the calculator command and write your answer.
Round all probabilities to 3 decimal places.

X~B(, 5)
P(xR)= PCXET) = binomcdE (12,.5,7) = . 300
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3. [ 6 points] A venture capltahst has a ch01ce of two start-up companies to invest in. ,
o Startup X has a 10% chance of returning a $800 000 profit, a 50% chance of returning a $100, 000 proﬁt,
and a 40% chance of losing $250,000. '
e Startup Y hasa 20% chance of refurning a $800, 000 profit, a 30% chance of returning a $300,000 profit,
and a 50% chance of losing $400,000.

 For each investment, construct its PDF (probability distribution function) table.
Then determine which investment ()(.'ory) has the highest expected return, on average.
You must show correct work for your calculations to justify your conclision.
No correct work = no credit, even if your conclusion is correct.

pdf'table and expected return for investment X pdf table and expected return for investment Y

X($Y) JPCX) | ()

300000 | .10

o000 | 50

A =300000 (+10) + 1060000659 | M= 300000 (20) + 300 000(.3) | -
+(~250000) (=40  +(-4000o0)(,59) |

M= $'3C))OOO /JT- $50,000

For #3: Conclusion: Investment \/ has the highest expected return

4. [ 3 points] You play a game in which a standard 6 sided die is rolled once.
If the number rolled is a 1, you win $5. If the number rolled is even you win $1. Otherwise you lose $3.
We are interested in the amount of money won or lost when playing this game. ’

If you played this game repeatedly,what would be your@ﬁf’fctedtotal gain o@
><<$> ) PO L= TxPey= -3 (o) + \(36) + sle)
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