Math 247: Test 2 Name: Kf: \f\/

/100 points

On all problems involving probability, use the correct notation for full credit on the problem.

1. (4 pts) Which of the following numbers could NOT be probabilities? Circle your answer(s).
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2. (6 pts) Which is an Empirical Probability and whlch is a Theoretical Probability? Circle your answer.

53
a.  You flip a fair coin 100 times and get heads 53 times. You calculate P(Heads) = ——=.53
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b. You calculate the probability of getting a heart in a deck of cards as P(Heart) = 7 =.25
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3. (6pts) If you draw one card from a deck of cards which of the following outcomes are mutually exclusive?
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A = Getting a king.
B = Getting a queen.
C = Getting a heart.
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A and B are mutually exclusive? (YES) NO ' r
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(a) The outcome of each flip (H or T) when you flip a coin a coin twice /Vl ’ﬁ{'[’ %?’ s f"} -4 /f”ﬁ

(b) Playing water polo and being a good swimmer _(2.€5 91 afo

5. (5 pts) If you flip a fair coin and roll a six-sided die, what is the probability you will get Tails on the coin and a
5 on the dle‘7
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6. (14 pls) Suppose you have a bag w1tll 3 yellow marbles, 4 red marbles, and 8 blue marbles. Find the following

'r

—

(a) Ifyou choos@mnble
=7 &

a. what is the probability it w1l/lflae red?
= .26 = ﬁ/ é 1%

P(m@

b. What is the probability it won ’t be red?
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What is the probability it will be red AND yellow?
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d. What is the probability it will be red OR yellow‘7

T\Q/?ﬁa? \¢

(b) If you choose two marbles with replacement, what is the probab1llty both will be red‘7
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(c) Ifyou choose two marbles without replacement what is the probability both will be red?

P (2 red=F (red and red)
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(5 pts) The Humane Society of the United States reported that 39% of households owii dogs and 33% own

7.

cats.
Would it be correct to say that 72% of households own a dog or a cat? YES, correct CNO not correct )
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Explain your answer.
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8. (12 pts) If a woman has three separate children (no twins or triplets! @)), what are the possible outcomes for the
sex of her three children? (Assuming it’s equally likely to have a boy or a girl and ignoring the possibility of an

intersex child.) Use B for boy and G for girl. .
.
Bpp BB BGG GGG
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Fill in the table for the probability distribution of X = the number of girls in the set of 3 kids

X & / 2 A
/g =/ B S
Xy |T-125 |=-375 |=-375 |=-/258
212,58 %|=37. 5% |=37.5% |= 2.5
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Interpret the notation (write what it means in words) and find the indicated probability: C
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Lot tesct 1) 1= Ploone) <1 =-125 = -8 75 |
9. (10 pts) A survey of randomly selected adults found that 52% of the men and 68% of the women believe there

is intelligent life on other planets.
If M = the event that a man believes, what is P(M€)?
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b. If aman and a woman from this group meet, what is the probability that the man does not belleve

AND the woman does believe?
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10. (16 pts) Researchers asked students in grades 4 through 6 in three school districts in Michigan about what they
thought was the most important thing in school: making good grades, being popular, or being good in sports.
There were rural, suburban, and urban schools surveyed. The table shows the results

Rural Suburban Urban All
‘Grades 57| 87 103 (247 O
‘Popular 50| 2. 49 141
Sports 42| 22| 36l 90
Al 149 151 C 178 ) 478

Express each of the following probabilities as a fraction, a decimal to three decimal places, and a percent.

a. What percentage of all the students think grades are the most important thing in school?
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b. What percentage of the Urban students think that grades are the most important thing in school?
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c. Based on your answers to (a) and (b), is there an association between being from an Urban school, and*
thinking grades are most important for this group of kids? Explain your answer.
(Note: Do NOT do a Chi-Square Test here. Just explazn by using your answers from (a) and (b) )
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d. What is the probability a student chosen from the entire group is either from a Suburban school or thinks V
that Popularity is most important?
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11. (24 points) A study was conducted in 2013 to see whether it is better to give the diphtheéria, tetanus and
pertussis (DTaP) vaccine in the thigh for the arm. The researchers collected data on severe reactions to this vaccine
in children aged 3 to 6 years old. The table below shows the data they used:

Location of No severe Severe Work for Expected Counts
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Conduct all 4 steps of a Chi Square Test of Independence to see whether there is an association between the

location of the injection and whether a child has a severe reaction to the vaccination. Use a significance level
of 0.05.
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Step 3: C’ I {) ugzu

Find and fill in the expected counts on the table. Show work!
Find y* and degrees of freedom by hand. Show work!
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The P-value for the Tést/is .1502. “Wse this information to complete the last step of the test. Be sure to wrlte

your final answer in the contex of the problem.

Pvedype = (B2 >.05=a"
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