
Chapter 5

Section 5.1:  Central Tendency

Mode: the number or numbers that occur most often.

Median: the number at the midpoint of a ranked data.

Example 1: The test scores for a test were: 78, 81, 82, 76, 84, 81, 76. Find the mode and the median.

The mode is 81 and 76, both of them repeated twice

The median must be found after the data is ranked from smallest to largest. 
For the above data: 76, 76, 78, 81, 81, 82, 84 the median is 81 which is located in the middle.

Example 2: The test scores for a test were: 78, 81, 82, 76, 84, 86. Find the mode and the median.

There is no mode, no score is repeated more than once

The median must be found after the data is ranked from smallest to largest. 
For the above data: 76, 78, 81, 82, 84, 86. There are two values in the middle 81 and 82, 
then the median is average of those two values or (81+82)/2= 81.5

TSOMRAN
Typewritten Text
5-1



Example 3: The test scores for a test were: 78, 78, 78, 81, 81, 95, 95, 95, 100. Find the total.
As you noticed, there are repeated scores and it is easier to find the total of those scores this way:   

Total = 3(78) + 2(81) + 3(95) + 1(100) = 781

Example 4: Find the average score for the tests in example 3.

The average score is the total divided by the number of tests, there are 9 tests,

                    The average is = (781)/9 = 86.78
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Section 5.2 Expected Value and Standard Deviation

  Random Variable: A function X that assigns to every outcome exactly one real number.

  Probability Density Function: A list of all possible values of the random variables and the associated probabilities.

Example 1: An unfair coin in which P(H) = 2/3 is flipped twice. The random variable X is defined to be the number of 
heads. Find the density function.

X = the number of heads

Using the Tree: Use it when the problem is written is way that the experience stops when certain condition is met.  See 
the next example and how the word "until" is an indication of tree is needed.
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Example 2:  An experiment consists of flipping an unfair coin where P(H) = 2/3 until a total of 2 heads occur or 3 flips. 
The random variable is defined to be the number of tails. Find the expected value of the random variable
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1) Binomial Distribution: The probability of section 4.4 or Bernoulli trials:

(repeated events) is applied and the probability of the repeated events is the same:

Common example: flipping coins, or when applying same given probability on all selected parts. See example 3

2) Non Binomial Distribution: The probability of section 4.1:

Common example: Selecting team of people, cards when the probabilty changes (first card is out of 52, second is out 
of 51 and so on) See example 5.

Probability Types (from chapter 4):

The Variance is a measure of the dispersion of 
the distribution of a random variable.
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Example 3: Stereo speakers manufactured with probability of 20% being defective. Three are selected off continuous assembly 
line, define the random variable X as the number of the defective parts. Find:

a) the density function and the expected value for the defective parts

b) the expected value for the good parts

c) the variance, the standard deviation.
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Example 3Cont.: 
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Example 4: Solve example 3 again but without table
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Example 5: A box with 6 good parts and 4 defective in which 3 are selected. The random variable X is defined as the number of 
defective parts selected. Find:

a) the density function and the expected value for the defective parts
b) the expected value for the good parts
c) the variance, the standard deviation.

This problem is not Binomial.

X = number of defective parts
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Example 5 Cont.: 
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Example 6: A multiple-choice test contains 10 questions with 4 choices for each answer. If a student guesses the answers, find:
a) the probability that he will get 4 correct answers.

b) the expected value for the correct answers

c) the expected value for the wrong answers

d) the variance, the standard deviation.
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Example 7:Two coins are selected at random from a pocket that contains 2 nickels and 6 quarters.
                  The random variable X is the total value in cents of the 2 selected coins. Find E(X).
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Example 8:  By rolling a pair of dice, a game is played in which: 

You win $2 if the sum is 2, 3, 4 or 5. 

You win $3 if the sum is 6, 7 or 8. 

You loose $5 if the sum is 9, 10, 11 or 12.

       If you pay $2 to play the game, find the expect gain or loss.
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Chapter 5

Section 5.3:  Normal Random Variable

Example: If the test average is 75, and the standard devistion is 15 and the scores are normally distributed (Bell 
Shaped curve)
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Example: If the test average is 75, and the standard devistion is 15 and the scores are normally distributed (Bell 
Shaped curve)
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Standard deviation and confidence intervals

About 68% of values drawn from a normal distribution are within one standard deviation away from the mean μ;
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Example: If the test average is 75, and the standard devistion is 15, find the Z-scores for the following scores:

a) x = 90 b) x = 60 c) x = 75
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Example 1: Let Z be a random variable with normal distribution. Using the table, find:

a) P(Z < 1.87)

b) P(0.49 < Z < 1.75)

c) P(-1.77 < Z < 2.53)
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Example 1 (Cont.): Let Z be a random variable with normal distribution. Using the table, find:

d) P(Z > 1.87)

e) P(-1.00 < Z < 1.00)

f) P(0.00 < Z < 2.17) 

g)P(Z > 2.17)
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Example 3: Bolts produced by a machine are acceptable provided that their length is within the range 5.95 to 6.05 inches. 
Suppose that the length of the bolts produced are normally distributed with mean of 6 inches and standard deviation of 
0.02 inches. what is the probability that a bolt will be an acceptable length?

Example 2: Suppose that for a certain population the birth weight of infants in pounds is normally distributed with 
mean 7.75 pounds and standard deviation of 1.25 pounds. Find the probability that an infant's birth is at least 9 

Example 4: Let  be a normal random variable with mean 400 and standard deviation 40. Find Pr[360 < X < 410]. Give 
answer as a decimal number correct to three decimal places
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Section 5.4:  Normal Approximation To The Binomial
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Example 1: According to the Department of Health and Human Services, the probability is about 80% that a person aged 70 
will be alive at the age of 75. Suppose that 500 people aged 70 are selected at random. Find the probability that:

a) exactly 390 of them will be alive at the age of 75
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Example 1 (Cont.) : According to the Department of Health and Human Services, the probability is about 80% that a person 
aged 70 will be alive at the age of 75. Suppose that 500 people aged 70 are selected at random. Find the probability that:
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Example 2: A coin with Pr[Tails] = 0.4 is flipped 200 times. Find the probability of getting between 65 and 100 tails on the coin. Give 
your answer as a decimal number correct to three decimal places

Example 3: Assume that IQ scores are normally distributed with mean 100 and standard deviation 15. What is the probability that a 
randomly chosen person will have an IQ at most 105? 
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