MAT 223, Exam #2, Sprihg 2017 Name KEY

Instructions: Show all work. Use exact answers unless specifically asked to round. Explain thoroughly
using complete sentences If you use your calculator to perform statistical tasks, say which
command/operations you are using and what you entered into your calculator, and what you got back
to show work. If you do/not show work and the answer is incorrect, no credit will be awarded.

1. For each of the probabilities below, label each as subjective, experimental or classical. (2 points each)
a. A20-sided dle has faces numbered 1 through 20. The probability that a number divisible by
5 will come up is 1/5.

b. The probabi;lity ofa nuclear war increased in the last six months.

CW)

c. Acoinis fl|pped 100 times and heads came up 42% of the time, so the probability of getting
a heads is 0. _42

2. Pam has four fric;ends (Barbara, Lela, Jo, and Roxie) but has only two tickets to the Rock-n-Roll
Hall of Fame. She decides to randomly select two of her friends to go with her. Draw a tree
diagram to illustrate the sample space, then list the resulting possibilities. (6 points)
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3. Venn diagrams are shown below illustrating sets and set concepts. Use set notation to describe
each set. Label each set (A, B, etc.) in each diagram. (3 points each)
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4. Convert the following Venn diagram into a two-way table if it illustrates the number of soccer
fans in a sample|that cheer for teams from the US or Australia. (5 points)
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5. Use the two—wajy table below to answer the questions that follow. (3 points each)

Preferred Program

Gender Dance | Sports | Movies | Total

Women 16 6 g 30
Men | 2 10 g 20
Total | 18 16 16 50

a. Whatis theiprobabiiity that a randomly selected person from this sample is a woman?

3222 oy

50 s
b. What is the probability that a randomly selected person from this sample prefers to watch
sports? |
| \G 2
| s as = RX

c. Whatisthe :probability that a randomly selected person from this sample is both a woman
and prefers to watch sports?

| b 3
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d. What is the probability that a randomly selected person from this sample is either a woman
or prefers tg watch sports?
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e. What is the probability that a randomly selected person from this sample is a woman given
that they watch sports?
| b 3
| — = = 3 3789
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f.  Are gender aénd preferred program independent? Why or why not? Show mathematical
calculations ?o justify your answer.
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6. Find the value of the following expressions. (2 points each)

9l 18
a. 5 b. 2 c. 7P3 d.21C11 e. ( 7)
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7. Find the number of items in the set described by each scenario. (4 points each)
a. How many 5-card poker hands are there drawn from a standard deck of cards?

| 83aCs = 2579 8960

b. How many ways can we rearrange the letters of SUPERCALIFRAGILISTICEXPIALIDOCIOUS to
form a puzzle?

ol atatal 31303060 2! ’
super cAL ToO

c. At Baskin Robbins, you decide to get three scoops of ice cream selected from their 31
possible flavors. If you don’t select any flavors more than once, how many different kinds of
“three-scoop” cones can you get?

31P3= 26,970

d. Youvisita refstaurant having an & la carte special. You can select one item from each
category for one special price. There are 3 appetizers to choose from, 5 main dishes, 2
sides, 4 desserts and 6 drinks. How many different meals are possible?

3.5;‘.2;4. b = 50

8. A committee is to consist of 8 faculty selected from a staff of 28. 18 of the faculty are women,
and 10 are men. |(4 points each)
a. What is the probability that the entire committee will be women?
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b. What is the probability that the committee will consist of exactly 4 women and 4 men?

)

C. What is the probability that the committee will have at least two men?

D)) 2, o, (-6 = 834
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9. Avariable is binomial with n = 20, p = 0.30. Find the following. (3 points each)
a. Plx=10)

20.9%,

b«tWPA,f‘ (20,.3,10) = O030%

b; P(x <3) |

wc_%uo,.a,z.)-v 0.03548 (5 notinddd)
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10. A charity holds airaffle and sells 1600 tickets for $2.00 each. They are awarding a first place

prize of $1000, a second place prize of $500, and two third place prizes of $100. Find the

expected value of purchasing a ticket. Interpret the result in the context of the problem. [Hint:
it may help to copstruct a table.] (6 points)
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11. In a standard deck of cards, 12 cards are face cards. Assume that one card is drawn at a time,

recorded and replaced What is the probability that if 5 cards are drawn, that 3 will be face
cards? (6 pomt
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12. Is the dlstributlon shown below a legitimate probablllty distribution? Why or why not? (4 points
x 1 10 20 100
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13. Fill in the missing value in the table below to make it a legitimate probability distribution. (3 points)
% 0 1 2 B . 4 5+

|
P(x) 0 0.5 0.25 0.125 0.0625 | .0GS

14. On the normal curve below, draw a normal distribution with mean of 15 and ¢ = 2. Use the
graph to answar'the Empirical Rule questions that follow. (3 points each)
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What is the probability that a value will fall between 13 and 177? (3 points)

6&%

b. What is the pro bability that a value will fall between 11 and 17? (3 points)

Ma 31’5%

for 8
c. Whatis the prob:ability that a value will be greater than 19? (3 points)
5 o
| AV
d. What is the percentile of the valye 137 (3 points)
|
[e¥.
o
e. What is the z-sco}e of the value 21.8? (3 points)
|
|
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15. Find the probabiliities associated with a standard normal curve. (3 points each)
a. P(z>231)|

!nmulwé(;.a:. 899) = .@foY
| V‘OvmchéC“E‘H.*!.OS) =461

6 P-1.9<2<0.75)

nwmﬁcdé (14, 048) = | 7447

d. P(z<-1.26,0rz> 1.26)
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b. P(z < -1.05




16. 1Q is normally distributed with a mean of 100 and a standard deviation of 15. What is the

probability of h;

aving an 1Q greater than 93? (4 points)

nwmlaﬂcd,é(q;ﬁi‘?‘{l oo, IS) = Q7o”0

17. Given the probabi

lities stated below, find the z-score they correspond to in a standard normal

distribution. (3 points each)
a. P(z<a)=08761,a =?
nUNovan ((8360) = L1553
b. P(z > a)=0.3455,q =?
IV Noraa (.95"5'5‘) L 400
¢. P(~a<z<l|a)=0.75a=?
[-. 3= a5 vwNowm (. 125) = ~ | .| s03

d. P(z< —aq, ové*z >a)=0.02a=?
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18. If the ACT hasa m
10% of scores fall

inv

$ [.1503

vNom (L01) = ~2.32¢3

owd 9.3203

ean of 21.6 and a standard deviation of 5.2, above what

score does the top
? (4 points)

Normn (L90, 20.6,8.2) = 2% 2,
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