Notes on 6.1 Day 2

November 16, 2018
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@ CALCULATE and INTERPRET the standard deviation of
a discrete random variable.

2) USE the probability distribution of a continuous random
variable (uniform or Normal) to CALCULATE the
probability of an event.
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Suppose you got a new job and each day your
boss, Mr. Cedarlund, draws a slip of paper
from a bag to determine your wage for the
day. Let the random variable X = daily wage
(4 per hour).
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Lesson 6.1: Day 2: How much do you get paid?

Suppose you got a new job and each day your boss draws a slip of paper from a bag to
determine your wage for the day. Let the random variable X = daily wage ($ per hour).

1. What is your wage for the day?

complete the table below.

Add your data to the table on the board and
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2. Calculate and interpret the expected value of X, perhaps with the help of technology.
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4. Interpret the standard deviation.
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5. Mrs. Gallas decides she would rather assign
wages so that employees could get any amount
from $10 to $20 and all are equally likely.
Draw a graph to represent this probability
distribution.

Continuous Random

Variables
(pages 371-374)

A continuous random variable can take any value in an interval
on the number line.
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We describe the probability distribution of a continuous
random variable with a density curve, such as a Normal curve

l
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Y = Journcy time (win)

Y = Young woman’s height (in.)

How to Find Probabilities for a Continuous Random Variable

The probability of any event involving a continuous random variable is the
area under the density curve and directly above the values on the
horizontal axis that make up the event.

FIGURE 6.2 The probability

distribution of the continuous

random variable ¥ = randomly Height = -
= 9

generated number between 0
and 9. The shaded area represents :
PB=Y=T). 0
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5. Mrs. Gallas decides she would rather assign
wages so that employees could get any amount
from $10 to $20 and all are equally likely.
Draw a graph to represent this probability
distribution.

Needo To have
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since (I's a
crenaity curle
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5. Mrs. Gallas decides she would rather assign
wages so that employees could get any amount
from $10 to $20 and all are equally likely.
Draw a graph to represent this probability
distribution.

/O




Notes on 6.1 Day 2 November 16, 2018

6. What is the probability that an employee makes between $12 and $12.507
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Probability and Continuous Random Variables

Important ideas;
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AP Expm TIP
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Probability and Continuous Random Variables . ,
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Check Nour Uhde(ém‘\d*”%\

Check Your Understanding - The heights of young women can be modeled by a Normal

distribution with mean pu = 64 inches and standard deviation o = 2.7 inches. Suppose we choose a
young woman at random and let Y = her height (in inches).

1. What type of variable is Y, discrete or continuous? Explain.
continuous | all hePghts ove Posstb\e

2. Interpret the standard deviation.

The ththS JYﬂPiCGJ\Y VMS by 271 Paches
Ceom the mean of 64 in.
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3. Find P(Y < 63). Interpret this value.

4. Find P(68 <Y < 70). Interpret this value.

—

68-64 — 148
70 64 —222

0

Using technology
normal (lower:1.48, upper:2.22, mean:0, SD:1)

— (i) no
=]|0.0561

(Us:ng Table A:
0.9868 — 0.9306
.0562 | T T T T
559 586 613 64 667 gy 694 3, AT
Y = Young woman’s height (in.)

Ol
alcdf{lower:68, upper:70, mean:64, SD:2.7)
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3. Find P(Y < 63). Interpret this value.

aNtiia

4. Find P(68 <Y < 70). Interpret this value.

3. Find P(Y < 63). Interpret this value.
2- 65~ 6
= % .7

= =0
Bl A —> MDY

4. Find P(68 <Y < 70). Interpret this value.
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3. Find P(Y < 63). Interpret this value.
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4. Find P(68 <Y < 70). Interpret this value.
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4. Find P(68 <Y < 70). Interpret this value.
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Practice

1. Buffalo Wild Wings ran a promotion called the Blazin’ Bonus, in which every $25 gift card
purchased also received a “Bonus” gift card for $5, $15, $25, or $100. According to the
company, here are the probabilities for each Bonus gift card. Let X be the amount of money

that is won on the Bonus gift card. Recall from the previous example that z, = $6.37.

Value x; $5 $15 $25  $100
Probability p; 0.890 0098 0.010 0.002

Calculate and interpret the standard deviation of X. (Remember you must show numerical
values substituted into the appropriate formula. Once you start you can use ellipses (...)
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2. A certain AP® Statistics teacher is feeling generous one day and decides that each student
deserves some extra credit. The teacher assigns each student a random extra credit value
between 0 and 5 (decimals included) by using 5*rand on the calculator.

Let Y = amount of extra credit for a randomly selected student. The probability distribution of
Y can be modeled by a uniform density curve on the interval from 0 to 5. Find the probability
that a randomly selected student will get more than 3 points of extra credit.
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[Z. A certamn AP STatistcs teacher 1s Ieeling penerous one day and decides that each student
deserves some extra credit. The teacher assigns each student a random extra credit value
between 0 and 5 (decimals included) by using 5*rand on the calculator.

Let Y = amount of extra credit for a randomly selected student. The probability distribution of
Y can be modeled by a uniform density curve on the interval from 0 to 5. Find the probability
that a randomly selected student will get more than 3 points of extra credit.

SOLUTION:

Wil -

Height =

T T T T T T

0 1 2 3 4 5
Y= Amount of extra credit (points)

Area = base X height=2x1/5=2/5
P(Y>3)=2/5=0.40

3. The weights of 3-year-old females closely follow a Normal distribution with a mean of m 5 30.7
pounds and a standard deviation of 3.6 pounds. Suppose we randomly choose a 3-year-old
female and call her weight X. What is the probability that she weighs at least 30 pounds?

Hint: You must draw a diagram. Then practice by calculating the Z-score. Then Using Table A or
appropriate technology that used the Z-score, with correct terminology written.
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Y T — AT T T
199 235 271534307 M3 3D
X = Weight (Ib)

o 30-207
0 z=22"2%7_ 619
0 z="77%

Table A: 1-0.4247 =0.5753
Tech: normalcdf(lower: —0.19, upper: 1000, mean: 0, SD: 1) = 0.5753
{ (ii) normalcdf(lower: 30, upper: 1000, mean: 30.7, SD: 3.6) = 0.5771

There is about a 58% chance that the randomly selected 3-year-old female will weigh at
least 30 pounds.
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6. 1 ... 13,19, 21, 23, 27, 29, 31-34

Teach yourself how to make a histogram of a discrete
random variable by following the instrutions on page 370.

study pp. 368-374




