Formulas you will be given — know what they mean and how to use them

e For binomial random variable:m =np ands ='\}npq
e For a discrete distribution: p = Z[xP(x)]
_ observation - u

o
1) Consider the following discrete distribution for the number of books read over the summer for
Stat 201 students.
Number of Books P(x)
0 5
1 A
2 1
3 1
4 1
5 1

a. Show that this is a valid discrete distribution.

O X the number of bodesy 75 disoreR
@ M PR o belween Qad\ (02PRED

3 ZPR= S+ dritdeds) =)

b. Find the mean of this distribution.

M=ZxP = ©*5)+ Cre)+ (20.0)+ (30) ¢(U=.1) + (S%.1)
= & % 40 A L % .8 .Y = 5

= \,6



2) Consider the following discrete distribution for the an unfair die at a casino

Die side P(x)

1 025
2 4

3 4

4 |

5 .025
6 .05

a. Show that this is a valid discrete distribution.

@ The die Side a1 disorete
D M PR ot between @ and | (0ePRILY)
@ ZPX) = 6256+ HsM+.\+.015 +.05=)

b. Find the mean of this distribution. Why might this unfair die be good for the casino?
M= 2xPRy= (109 + (22.1) «(3% D)+ (4=.)) + (5».026) + (6%.05)
s 0625 4 .8 +L2 4 .4 .8 =+.7

= 2.95
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3) The number of ounces of coffee drank per week by college students follows a symmetric, bell
shaped curve with a mean of 600z and a standard deviation of 250z.

a. According to the empirical rule, 84% of the data will lie below what value?

ok °lo ofF Yoo datn Wres below M+le = (O+25-85 02,

b. Idrink about 1850z of coffee per week, what percentile would | be in? \-\
ﬂ\m‘g\' a

Z‘ :185—60 |7.5

R | =100%0 3 The loo™ X EEE
P(?-_‘-E)) l |00%e percenle ,*‘4 R

¢. How much coffee per week does the person at the 10™ percentile drink?

O 'Z ""'\'LB (s gres us 10.03% b Vs Y dous\—u&cahad')

@ \?_8=5——69 —> X-60 = 25(-1.28) = X= 25(-1.28)+60 =28
ANS 2B ownus, oF coffer gor weel Pt Someare tn Hhe 0% perentile.

d. What percentage of students drink between 350z and 850z of coffee per week?

(D Zo= B52.22 .| — 1587

25-'5 - ‘ : B3 '%\\}(um\.t b‘ '
i
@ Zes = 3"' 2o | — Byin (71587 1)) e N
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b 6826 H[68.26%) FF

e. What percentage of students drink between 280z and 1850z of coffee per week?

_Zseo
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4) The number of goals scored, per season, by a EPL soccer player is 10 with a standard deviation
of 3.

a. Do out all that empirical rule stuff.
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b. Ifa player scored 15 goals, what percentile is he in?

2= o2 = 3= LT 16T —>,9525

c. How many goals did someone at the 25" Percentile score?

@ ZZ‘S%" -.L} (‘Th',s ahﬁ-,s ws 26,14% but i¥y fhe closesd we can 3«(—*‘)
@ -6 %I—Q —> x-10=3(.6%) — x =3(-6P+10= 79
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d. What percentage of players scored between 8 and 15 goals?

]
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e. What percentage of players scored between 5 and 8 goals?
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5) Assuming no one misses the exam, there should be forty eight of you taking the test. From past
experience | expect about 90% of you to pass. Let X= the number of you that pass.

a. Find the mean of x, the average number of students that will pass.
n=4g

p=.9 JM=0p=48- 9> 43.2
q,=1-p=.|\

b. Find the standard deviation of x.

N=48
p=.9 O“-ﬁ?q, = ﬁi%‘ﬂ(.n =(4.32 = 2..0785
9=1-p=.|

c. Whatis the probabi[ity that exactly forty seven people pass?
4 4847 _ (HB-YT 461 43 !
Plx=43) - qvitqs-w)‘ ol T wradESmy 1!

= 1'1—8- 27" = 48(00706968) (1) = 0339343

d. What's the probablllty that all forty eight students pass'-’
48! 4g 48-48  4B.Y qqa \°
Pix=48) = ugt(wg4dt 1\ F el A

Hg
= 9 () = .006362%

e. What's the probability more than forty six students pass?

P(x>46) = P(x=4)+ P(x=48) = .0339343 +.006362% = 040297



6) According to teausa.com 65% of the tea brewed in the US were brewed using teabags.

a. What's the probability that a randomly selected tea was brewed using something other
than a tea bag?

I-.65 =.29 — 35% of twe teas wert brewed using %omﬁtuxi-fj o¥her
Han a tea
b. Say we take a random sample of ten teas, what’s the probability that all ten of them are
brewed using something other than a tea bag?

r]: !O ‘0\ 1o VO-i0 g .d... 1o [»]
£=.35 Plx=10) = 10! (10-10)\ 5 S yo-4-§- -/ 0)
9= 1-p=.65

= .36° (1) =], 000027585 |

¢. Say we take a random sample of ten teas, what’s the probability that all ten of them are
brewed using a tea bag?

=10 101_ x 10-0 i &_‘7\&\1 .
:__“35 P(x=0)= (el 35 .65 = ) Fehie)) (1) .65

1:\-9:.65 : 65'0 =m

d. Say we take a random sample of ten teas, what’s the probability that five of them are
brewed using something other than a tea bag?

]

(\=\0 10t o log 1098 &
0= 25 ’Pb{ ED — ‘[\0-5)‘ 7‘)6 .65 = (BAA- /ﬂ(‘% W:2...1) 36
92\-9=.65 _Jlo9816 5 5 Hilee 35 ¢ = 343 (. oo525218%)Neoz30629)

B .5 120

$-4:3:2-1 =], 20%02¢)
e. Say we take a random sample of ten teas, what'’s the probability that more than five of
them are brewed using something other than a tea bag?

P(x55) = Plx=€)+ P(x=7)+Plx8) + P(x9) + Plx=10)
= 01622 1 .00309 + 000382 *, 00002861 * 000027585

2.01973




7) From past experience, it rains about 10% of the days in Columbia, SC. Let X%ﬁ sunny daysand
consider looking at how many days will be sunny in the next two years, 730 days.

f. What kind of problem is this? What parameters are defined and what are they defined
as?

T %S o Sinomicl ?PO\J\-QW\ w"u"\n: N= 730
P 9
cr A

g. Find the mean of x, what does it mean?

/V[: np = 73%0(4) = 653 Thic s the ow‘cr“%bl UY“’«C)"?A value
ok gu,m\{ G\Q"is w e 730 &%’3
Sampled.

h. Find the standard deviation of x.

0 =\npq, = {T30n) = {667 = 10555365



8) Eighty percent of college students have tried an illegal drug: marijuana, prescription drugs, etc.
Consider taking a random sample of 100 college students. Can we use the binomial experiment
here? If so, find the mean and standard deviation of this distribution.

Y&S we caN e -_i:;',ceé n=\00
= Iae(\{'\‘tﬂl %JQ\S "*?-7% P QP:\..-P;_’L
. fnclelomim‘s’ trials

M= np = 100(8)=80

O':J-rw—q: = \JI.OO(B\(.‘L = ¥ L& :'-)



9) Show that the empirical rule works using the z table.
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