AP Statistics — 6.1 Name: KEY

Goal: Understanding Discrete and Continuous Random Variables Date:

l.

(a) Explain that the probability distribution for X is legitimate.
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¢ Calculate the standard deviation of X by hand and interpret in context ~
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In 2010, there were 1319 games played in the regular NHL season. Imagine selecting one of these games at random and then
randomly selecting one of the two teams that played in the game. Define the random variable X = number of goals scored by a
randomly selected team in a randomly selected game. The table below gives the probability distribution of X:

. Goals: 0 1 2 3 4 5 6 7 8 9
Probability: 0061 | 0.154 | 0228 | 0.229 | 0.173 | 0.094 | 0.041 | 0.015 | 0.004 | 0.001
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ll. _Example: “National Hockey League’s Goals” (continued)

Goals: 0 1 2 3 4 5 6 7 8 9
Probability: 0.061 0.154 | 0.228 | 0.229 | 0.173 | 0.094 | 0.041 0.015 0.004 0.001
| Xew fi O | JISY| 450|087 |62 |40 | 246 | 1S |02 . 0O9

ALWAYS DEFINE RV-> X = number of goals scored by a randomly selected team in a randomly selected game

(b) Make a histogram of the probability distribution. Describe the distribution in context.
1 G RIS SThT PLOT vors Mowy 1 X M =~\ \jH.Mg_‘\
CP‘ 05 L XiasT: LY —_— X‘M'Q,‘-'LD ~/MAax= .3

[ = il
YN L= oS ¥ 3
M/ L P ALR : Lg ® SeL s\ YScuse )

: Kemenmver Cuss ann  BS
Youmﬁdur"a\“\“ o |HE DASTRAABUT 08 DF GOAL S

o s celes) =
-3-”- XES - e SLOQED LS SKEWE (b} R|(}HT‘ rn-E.Al\!IN'C-

THENUM Ber oF GOALS (rolgn

.? e 1 s RelmpusiY smawl.
~
o«

THE CeENTER. APPEALS To BE
ol @ ' A TO 3 GoAaLg, WETW THRE

¥

w0

b =
ﬁ? - . N I S SPLeao oF GoaLs IS o Te A
¥ % =3 N 5 ¢ .; %' ‘i GoaLs Wi THE MAIye Y oF

GoaLs Scoe€p Goals BETWEEN | — 4 stonen .

(c) What is the probability that the number of goals scored by a randomly selected team in a randomly selected

game is at least 6. 7

(X ) = P(x=9) + P(x=T)+ p(x=-%) + ?(x=9) =
P X /é o4l &+ oS & .oo‘i) + ,c0l = .OQ.\_
You mou st Give TG RAT
2 TEXT “TWE: Prool A vt ™
—-Prah,hi\c“‘{ st C._Io_’l)—-— A AANDOMLY SELECTES TEAM IN A
NoTe Foe DiscezTeé Q'S RAmBIMLY  SEVECTED EAME
5 7] £ L
sl) = PHIS) s NEERA U O SRR e
e Is AgosT 6%
"

(d) Compute the mean of the random variable X by hand, clearly show work, and interpret this value in context.
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Ill. Example: “National Hockey League’s Goals” (continued)
Goals: 0 1 2 3 4 5 6 7 8 9
Probability: 0.061 0.154 | 0.228 | 0.229 | 0.173 | 0.094 | 0.041 | 0.015 | 0.004 0.001
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ALWAYS DEFINE RV=> X = number of goals scored by a randomly selected team in a randomly selected game

(e) Compute the standard deviation of the random variable X by hand, clearly show work, and interpret this

value in context
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Ill.  Technology Corner (page 348)
a) Define the Random Variable > X=

THE

Example: “Apgar Scores (example on page 343)”
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b) Explain that the probability distribution for X is legitimate.

e Fillin table and place data in calculator lists (L1-L.2)

e Using 1-VarStats to determine if probability distribution for X'is legitimate.
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(continued) lll. Technology Corner: “Apgar Scores” Example

c) (step 2 from the “Technology Corner”) Make a histogram of the probability distribution. ) B
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Describe the distribution in context.
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d) (step 3 from the “Technology Corner”) Compute the mean of the random variable X, clearly show work, and

interpret this value in context. A
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e) (step 3 from the “Technology Corner”) Compute the standard deviation of the random variable X, clearly show
work, and interpret this value in context.
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TY “DISCRETE Random Variable” VOCABULARY You need to understand these definitions for this
chapter. See my web site for these definitions. Here is space for you to take your own notes:

e Random Variable (p313) TAKES ~Um ERACAL VRLUE S THAT DESCRIBE

THE osicomg 5 OF Someg /A HaNCE PROCESS.
» RV'S ARE DemoTEd WITH CLAPITAL | ETIERS (X)

JiRE IN EARL)EQ. CHAPTENR. Remem be o reph and

DE. SR;@)E A 1TY YOS and %Su

 Probability Distribution OF A RANQGOM UARIABLE Gives |TS PossidLs
VALUES AVD THEIR PROZABILITIES . THIS IS A DisTRIBOTION
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e Standard Deviation of a Discrete Random Variable(paa7)

& a(x) = - z e
|63 = VRe(x) = T (X{~A)% Pi
A < of 5D
(oER— _—"
R
ON AvgracE , A RANDoMLY SeLecTE0 _P%RLESS WiLl

|
DiFFee FRom TRHe MeAl BY RGBT

To find +he SO (Xﬁ/ You must First £oad The Voricnce:

* The ‘Eor‘md\aj are on >/d\j;2_ AP GREE—/\] SHEET

5|Page



V. Continuous Random Variables
A. VOCABULARY (IMPORTANT)-- “CONTINUOUS Random Variable”

*  Continuous Probability Distribution: described by the area under a density curve

* A CONTINUQUS probability distribution differs from a_DISCRETE probability distribution in several
ways:

The probability that a continuous random variable will assume an exact value is zero.
As a result, a continuous probability distribution cannot be expressed in tabular form.
Instead, an equation or formula is used to describe a continuous probability distribution.
We assign probabilities to intervals of outcomes rather than to individual outcomes,

P B

EXAMPLE: Find the areas (shaded region) for the following density curves (uniform distribution).
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Example: “Weights of Three-Year-Old Females”

The weights of three-year-old females closely follow a Normal distribution with a mean of p= 30.7 pounds and a
standard deviation of 3.6 pounds. Randomly choose one three-year-old female and call her weight X. Find the
probability that the randomly selected three-year-old female weighs at least 30 pounds.
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