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Lab #4 — M200 Sp13

The Back Story: In a school of 171 students, every student was asked if they were comfortable or
not in the desks. It was found that 92 out of these 171 students were comfortable. This constitutes
our population. From this population, 20 simple random samples of 3 students were taken and
the number of students that were comfortable were noted (consider this like the coin fossing that
we did in class). The probability distribution function that you see below was created from this
sample. The random variable Y = the number of yes responses in a sample of 5. You will be
investigating how well it conforms to the population through this lab.

Y=y |P(Y=y) [y*P¥) y> * P(y)
0 0.050 O (]

1 0.300 0.% 0.%
2 0.350 'l \.4

p 0.300 0.9 2.t
4 0.450 % .2
5 0.050 0.5 \ 25

Instructions: The following questions 1-5 will be in reference to this pdf representing a sample.

1. In the above table fill in the boxes in the last two columns. The results will be used to
compute the answers to questions 2 & 3.

o

Using the pdf given above find the mean. Notate it correctly. Show all work.

X = 2% POx) = 0¥0.3% ... 40 2% = 3D

Using the pdf given above find the variance and then use it to find the standard
deviation. Notate correctly. Show all work.
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4. Using t eﬁe pdf; ﬁ\h(ale probablhtv that fewer than 3 students mna Dle of ve p\rob\em °

answered yes. Show your work. Use correct notation. Round the probablhty correctly.

POY<A) = POYS2) = PLY=0) + POLY=\) 1 PLY=2)
= 0.0+ 6300+ OF0 = OF
5: Using the pdf and a complement, find the probability that at least 3 students in a sample
of five answered yes. Show your work. Use correct notation. Round the probability
correctly.

POY>2Y = 1P = \~%(jr\)é23
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The Back Story: In a school of 171 students, every student was asked if they were comfortable or
not in the desks. It was found that 92 out of these 171 students were comfortable. This constitutes
our population. From this population, 20 simple random samples of 5 students were taken and
the number of students that were comfortable were noted (consider this like the coin tossing that
we did in class). The probability distribution function that you see below was created from this
sample. The random variable Y = the number of yes responses in a sample of 5. You will be
investigating how well it conforms to the population through this lab.

Y=y |P(Y=y) |y*P{) v* * P(y)
0 00560093 [¢) )
1 03000200 0.2 0,2
2 0.3500.1%%3% O Wbk 0.1%%32
3 036002000 5. b LY
4 045005000 1.2 . §
5 0.6500.0333 .15 0.8%2%

Instructions: The following questions 1-3 will be in reference to this pdf representing a sample.

1. In the above table fill in the boxes in the last two columns. The results will be used to
compute the answers to questions 2 & 3.

S8

Using the pdf given above find the mean. Notate it correctly. Show all work.

"6 = Zao P(é) Z 01021t 0.4bbb + Qb+ L2 *O.1D = 2.033)

Using the pdf given above find the variance and then use it to find the standard
deviation. Notate correctly. Show all work.
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4. Using the pdf, find the probability that fewer than 3 students in a sample of five
answered yes. Show your work. Use correct notation. Round the probability correctly.

P(\’i?)’): P(R=0)+ Px=\)~r R(x=2):
= 0.0333+ 0200702333 = 0.4l

Using the pdf and a complement, find the probability that at least 3 students in a sample
of five answered yes. Show your work. Use correct notation. Round the probability
correctly.

PV 22)= 4 Py e3) = \-PNs2) = (-0 skt
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Instructions: The following questions 6-11 will be in reference to population.

6. List the 4 characteristics of a binomially distributed random variable and state how they
are demonstrated by this experiment. Hint: See page 6 of my Ch. 5 notes.
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notation. Round the probability correctly. Hint: See above Back Story and think relative frequentcy
probability. . _ C( 9
P (combo rrabble )= 1 =OB3R0OWT
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8. Given that X = the # of yeses (theoretically) in a sample of 3, is a binomi iStribu

random variable, as shown by question 6, with the probability of a success equivalent to
the answer in question 7, use the formula for the mean, variance and standard
deviation of a binomially distributed random variable to find the mean and variance
for a sample of 5. Show your work.

M=np= 038G = [2.64

0. Given that X = the # of yeses (theoretically) in a sample of 5, is a binomially distributed
random variable, as shown by question 6, with the probability of a success equivalent to
the answer in question 7, use the binomial formula (show plug in to the formula, but you may
give your answer using your calculator’s distribution menu), to find the probability of getting
exactly 2 yeses in a sample of 5. Use correct notation. Round the probability correctly.

P(x=2)= 2L (0538) (\-0538] " = 0252y
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10. Find P(X > 3) using your caY(.:ulator’s distribution menu. You must write GOWIT"
binom@_j_;_ (5 ,05% 2  and fill in the blanks to show your work.
T 33)= | -P(x<3) = |-P(x<2) = | - 0,404 = 0.5
A 0.5 ]L
11. Find the theoretical probability, using your calculator’s distributions menu, that in a
sample of 5 there will be at most 2 yes answer. Use correct notation. Round the

probability correctly. You must write down binomdd§ ( S ,0538, 2 and fill in the
blanks to show your work.




