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Notes on 6.2 Day 1

November 18, 2019

DESCRIBE the effect of:
adding or subtracting a constant

multiplying or dividing by a
constant

on the probability distribution of a
random variable.
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Lesson 6.2: Day 1: Time for a Rals& f) ;,
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Mr. Cedarlund’s employees have been working very hard and it's time he gives them a
raise. He is trying to decide if he should give everyone a $10 raise (add $10 per hour) or
double everyone’s wage (multiply by 2).
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1. Copy the data collected from yesterday’s lesson below.
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Mr. Cwledawngyggwg employees have been working very hard and it's time he gives them a
raise. He is trying to decide if he should give everyone a $10 raise (add $10 per hour) or
double everyone’s wage (multiply by 2).

1. Copy the data collected from yesterday’s lesson below.
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Mr. Cedarlund’s employees have been working very hard and it's time he gives them a
raise. He is trying to decide if he should give everyone a $10 raise (add $10 per hour) or
double everyone’s wage (multiply by 2).

1. Copy the data collected from yesterday’s lesson below.
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2. To make a decision about what raise should be given, complete the tables below and
calculate the new mean and standard deviation using your calculator.

a. Option 1: Add $10 per hour to all employees

X-0Id 1 5 7 10 15 25
Wage )HO 347\0

e | /1510 (2099 (%
Probabiity | /14 | /4 | /iy | Tiq | 204 |V
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ow did adding a constant affect the mean and standard deviation?
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2. To make a decision about what raise should be given, complete the tables below and
calculate the new mean and standard deviation using your calculator.

a. Option 1: Add $10 per hour to all employees
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b. Option 2: Double the wage of all employees

X-0ld 1 5 7 10 15 75
Wage

Z - New
Wage

Probability

New Mean(2yu): Standard Deviation:

How did multiplying by a constant affect the mean and standard deviation?
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b. Option 2: Double the wage of all employees

x-oad |1 5 7 10 15 %5
gfﬁew 3 # i i i =
Probabiity | 2/ | 7\ | L4 20 59 | e

New Mean(2y): Standard Deviation:

How did multiplying by a constant affect the mean and standard deviation?
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Transforming Probability Distributions

Important ideas:
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Transforming Probability Distributions

Important ideas:
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Transforming Probability Distributions
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Some. with Normo) Distrbuhions
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The Effect of Adding or Subtracting a Constant

Adding the same positive number a to (subtracting a from) each value of a
random variable:
+  Adds a to (subtracts a from) measures of center and location (mean, median, quartiles, percentiles).

» Does not change measures of variability (range, IQR, standard deviation).
* Does not change the shape of the probability distribution.

Multiplying (or dividing) each value of a random variable by the same
positive number b:
«  Multiplies (divides) measures of center and location (mean, median, quartiles,
percentiles) by b.
*  Multiplies (divides) measures of variability (range, IQR, standard deviation) by b.
* Does not change the shape of the distribution.
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Check Your Understanding #1 -- Everyone gets a bonus

A large corporation has thousands of employees. The distribution of annual salaries for the employees is
skewed to the right, with a mean of $68,000 and a standard deviation of $18,000. Because business has
been good this year, the CEO of the company decides that every employee will receive a $5000 bonus. Let

X be the current annual salary of a randomly selected employee before the bonus and ¥ be the employee's
salary after the bonus. Describe the shape, center, and variability of the probability distribution of ¥.
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Check Your Understanding #1 -- Everyone gets a bonus

A large corporation has thousands of employees. The distribution of annual salaries for the employees is
skewed to the right, with a mean of $68,000 and a standard deviation of $18,000. Because business has
been good this year, the CEO of the company decides that every employee will receive a $5000 bonus. Let

X be the current annual salary of a randomly selected employee before the bonus and ¥ be the employee's
salary after the bonus. Describe the shape, center, and variability of the probability distribution of Y.

Shage @ SKewed Right
Qanter: Jhy = Py o+ 5000 = B0+ 5H0 = 473,000
Variaolilys azs of = $18,000
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Check Your Understanding #2

A large auto dealership keeps track of sales made during each hour of the day.
Let X = the number of cars sold during the first hour of business on a randomly selected Friday.
Based on previous records, the probability distribution of X is as follows:

Cars sold 0 1 2 3
Probability 0.3 0.4 02 04

The random variable X has mean p, = 1.1 and standard deviation o, = 0.943.
Suppose the dealership's manager receives a $500 bonus from the company for each car sold.
Let Y = the bonus received from car sales during the first hour on a randomly selected Friday.

1. Sketch a graph of the probability distribution of X and a separate graph of the
probability distribution of Y. How do their shapes compare?

Based on previous records, the probability distribution of X is as follows:

Cars sold 0 1 2 3
Probability 0.3 0.4 02 04

The random variable X has mean i, = 1.1 and standard deviation o, = 0.943.
Suppose the dealership's manager receives a $500 bonus from the company for each car sold.
Let Y = the bonus received from car sales during the first hour on a randomly selected Friday.

1. Sketch a graph of the probability distribution of X and a separate graph of the
probability distribution of Y. How do their shapes compare?
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Based on previous records, the probability distribution of X is as follows:

Cars sold 0 1 2 3
Probability 0.3 0.4 02 04

The random variable X has mean i, = 1.1 and standard deviation o, = 0.943.
Suppose the dealership's manager receives a $500 bonus from the company for each car sold.
Let Y = the bonus received from car sales during the first hour on a randomly selected Friday.

1. Sketch a graph of the probability distribution of X and a separate graph of the
probability distribution of Y. How do their shapes compare?
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Based on previous records, the probability distribution of X is as follows:

Cars sold 0 1 2 3
Probability 0.3 0.4 02 04

The random variable X has mean i, = 1.1 and standard deviation o, = 0.943.
Suppose the dealership's manager receives a $500 bonus from the company for each car sold.
Let Y = the bonus received from car sales during the first hour on a randomly selected Friday.

1. Sketch a graph of the probability distribution of X and a separate graph of the
probability distribution of Y. How do their shapes compare?
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Based on previous records, the probability distribution of X is as follows:

Cars sold 0 1 2 3
Probability 0.3 0.4 02 04

The random variable X has mean i, = 1.1 and standard deviation o, = 0.943.
Suppose the dealership's manager receives a $500 bonus from the company for each car sold.
Let Y = the bonus received from car sales during the first hour on a randomly selected Friday.

1. Sketch a graph of the probability distribution of X and a separate graph of the
probability distribution of Y. How do their shapes compare?
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2. Find the mean of ¥: }j‘\'lj = X :)1 <§OO>
¥ 50 gt S

3. Calculate and interpret the standard deviation of Y.

| Gy =07-500 = 4130
I boaus recewt{ Iy elely vavig ley At DU 0

o N W ok $ 5,
4. The manager spends $75 to provide coffee and doughnuts to prospective customers each
morning. So, the manager's net profit T during the first hour on a randomly selected
Friday is $75 less than the bonus earned. Describe the shape, center, and variability of
the probability distribution of T.
[ J

SV\&\PQ o%}”{gweé\ (\CJL\F
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2. Find the mean of Y. )JY.—_ .\ = BOO =H>0

3. Calculate and interpret the standard deviation of Y.

Ou = 0.94% x Beo = BHTLRO

The benuses typically varly by P4T1.50
Cpom The mean (¢550)
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4. The manager spends $75 to provide coffee and doughnuts to prospective customers each
morning. So, the manager's net profit T during the first hour on a randomly selected
Friday is $75 less than the bonus earned. Describe the shape, center, and variability of

the probability distribution of T.
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Employees selling refrigerators at an appliance store make money on commission based on how
many refrigerators they sell. The number of refrigerators R sold in a randomly selected hour has
the following probability distribution:

Number of 0 1 2 3 4 5
refrigerators
Probability 022 031 012 025 008 0.02

Here is a histogram of the probability distribution along with the mean and standard deviation.
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R = Number of refrigerators sold

At this appliance store, the commission eamed is $30 for each refrigerator sold. That is, if
C = total commission eamed for a randomly selected hour, (= 30R.
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Number of 0 1 2 3 4 5
refrigerators
Probability 022 031 012 025 0.08 0.02

Here is a histogram of the probability distribution along with the mean and standard deviation.
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At this appliance store, the commission eamed is $30 for each refrigerator sold. That is, if
€ = total commission eamed for a randomly selected hour, €= 30R.

(a) What shape does the probability distribution of C have?

(a) What shape does the probability distribution of C have? N .
- The Spome @nape o the pmb.dléTmb. of K
= s\\‘@\w\y SKewed NighT with tuwo pQCLKS

(b) Find the mean of C.

Mo = BO g = 20(1.72) =B 5) L0
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(c) Calculate the standard deviation of C.

0, = 005, = 30(126) = BH0.30
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study pp. 381-387 and be sure to
study the example on p. 387




