Name IKE Y Probability Distributions

A random variable is a variable whose value is determined by the outcomes of a random event. For example, when you
roll a six-sided die, you can define a random variable X that represents the number showing on the die. So, the possible
values of X are 1, 2, 3, 4, 5, and 6. For every random variable, a probability distribution can be defined.

A histogram of this table would look like this:
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1. Two 6-sided dice are tossed. Let X be a random variable that represents the sum of the two dice. Complete the table
showing the sum of the two dice.,
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Make a table and a histogram showing the probability distribution for X.
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a, what is the most likely sum when rolling two
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2. Four coins are flipped. Complete the tree/table showing the possible outcomes.
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Complete the probability distribution table and make a histogram.
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Histogram: (Be sure to accurately number and LABEL.)
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a. What is the most likely outcome of tossing 4 coins?
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b. What is the probability that at least 2 heads are tossed?
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3. Let X be a random varjable that represents the sum when two four-sided dice are rolled. Complete the table showing
the sums possible. Make a table and histogram showing the probability distribution for x.
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a. What is the most likely outcome of rolling the two dice? L3 ()(; "S L/ {y i
b. What is the probability that the sum of the two dice is at most 4? Explain/show work. o
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4. Let X be the letter on a block chosen randomly from a bag. The bag contains 7 blocks labeled “A.”, 3 blocks labeled
“B,” 6 blocks labeled “C,” and 5 blocks labeled “D.” =
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Histogram: (Be sure to accurately number and LABEL.)
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RINOMIAL DISTEIBUTIONS One type of probability distribution is a binomial
distribution. A binomial distribution shows the probabilities of the outcomes of
a binomial experiment,
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5. About 25% of adults in the U.S, are myopic (near-sighted.) Suppose you randomly survey 7 adults. Complete the
probability calculations below and draw a histogram of the binomial distribution for your survey.

7 The probability that a randomly selected adult is myopic isp=@_ . The probability that they are not ﬁlyopic isl-p= _tfy
Because you survey 7 adults, n= _1_
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a. What is the most likely outcome of the survey? -, & l QW/} ‘9&% Xy 7 ; . . _35‘ O)}\,"‘(,é{) ;
b. What is the probability that at least 3 of the people are near-sighted?
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6. A survey taken at your school found that 68% of the students are not afraid to fly. Suppose you-randomly survey 5
students. Complete the probability calculations below and draw a histogram of the binomial distribution for your survey.

The probability that a randomly selected student is not afraid to fly isp=_4¢ @%
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a. What is the most likely outcome of the survey? ‘”‘ Q},Li’ 9/,1 b WILL i,),& {%{" g{g‘\f[ju\i E»b @é‘"’f
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b. What is the probability that at least 3 students are not afraid to fly? , -~ -
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Part 2 - Normal Distributions

One type of probability distribution is a normal distribution. A normal distribution is modeled by a bell-
shaped curve called a normal curve that is symmetric about the mean.
Areas Under a Normal Curve

A normal distribution with mean T and standard deviation o has the
following properties:

» The total area under the related normal curve is L

« About 089 of the area Hes within 1 standard deviation of the mean,

» Aboul 95% of the area lics wilthin 2 standard deviations of the mean,

o About 99.7% of the area lies within 3 standard deviations of the mean.
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Example:

A normal distribution has mean ¥ and standard deviation . Fora
randomly selected x-value from the distribution, find Pi¥ — Zr =z x= N

solgtion

The probability that a randomly selected
y-value lies between between ¥ — 20 and X
is the shaded area under the normal curve
shown.

PX—20sxsX)=0.135+034 = 0475
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A normal distribution has mean X and standard deviation . Using the normal curves above, find the
indicated probability for a randomly selected X-value from the distribution.
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Give the percent of the area under the normal curve represented by the shaded region.
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Interpret normally distributed data
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A nurtosd distribution has mean ¥ and standard deviation o, Bind the
indicuted probability for # randomly selected x-value from the distribution,
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A normal distribution has a mean of 18 and a standard deviation of 3. Find the probability that a
randomly selected -X-value from the distribution is in the given interval.
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STANDARD NORMAL DISTRIBUTION The stundard normal distribution is-the 7 - L
normal distribution with mean 0 and standard deviation L. The formula belowtf 15 i3 14 2 2)’1 77
can e used to transform s-values from a normal distribution with mean Yand -

standard deviation o into z-values having a standard normal distribution.
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A normal distribution has a mean of 50 and a standard deviation of 5, Use the standard normal table
above to find the indicated probability for a randomly selected -X-value from the distribution.
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In Exercises 24 and 25, use the following information.
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Restaurant Seating A restaurant is busiest Saturday from 5:00 pa. to 8:00 py. During these hours, the waiting
time for customers in groups of 4 or less to be seated is normally distributed with a mean of 15 minutes and a

standard deviation of 2 minutes.

24. What is the probability that customers in groups of 4 or less will wait 17 minutes or less to be seated during
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25. What is the probability that customers in groups of 4 or less will wait 17 minutes or more to be seated
during the busy Saturday night hours? ilﬂ
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In Exercises 26 and 27, use the following information.

Light Bulbs A company produces light bulbs having a life expectancy that is normally distributed with a mean
of 2000 hours and a standard deviation of 50 hours.

26. Find the z-score for a life expectancy of 2085 hours.
e o
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27. What is the probability that a randomly selected light bulb will last at most 2085 hours?
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28. The time a fire department takes to arrive at the scene of an emergency is normally distributed with a mean of 6
minutes and a standard deviation of 1 minute.

a. What is the probability that the fire department takes at most 8 minutes to arrive at the scene of an emergency?
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b. What is the probability that the fire department takes between 4 minutes and 7 minutes to arrive at the scene of an
emergency?
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20, Boxes of cereal are filled by a maching, Tests of the machine’s accuracy show that the amount of cereal in each box
varies. The weights are normally distributed with a mean of 20 ounces and a standard deviation of 0.25 ounce.

a. Find the z-scores for weights of 19.4 ounces and 20.4 ounces.
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b. What is the probability that a randomly selected cereal box weighs between 19.4 ounces and 20.4 ounces. Explain
your reasoning. '
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