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AP Statistics — 6.1 Nomae KEY

Goal: Understanding Discrete and Continuous Random Variables Date:

. WarmUp CYU (page 349): Discrete RV’s
e Always state what your random variable is: X = THE NOMBEA of CALS Soep DORING THE 15" HouR

DF BUSIHESS ON A RANDOMLY SELECTED TR DAY

« Calculate the mean of X by hand i i
y and interpret in context ) NOTE -
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= Calculate the standard deviation of X by hand and interpret in context N / NS
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* ON A ERAGE , Twe Aumese ©oF Ches Sab
SELECTED FRibAY wiLL DIiFFee Feom The mean(li) BY
AooT .94 Caes Soud

Il. Discrete Random Variables Example: “National Hockey League’s Goals”

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 ina randomlyselected game. The table below gives the probability distribution of X:

Goals: 0 1 2 3 4 5 6 7 8 9
Probability: 0.061 | 0.154 | 0.228 | 0.229 | 0.173 | 0.094 | 0.04] 0.015 | 0.004 | 0.001

TALWAYS STATE THE RV X= 3t oS qoals Scoced by & nendinly seleétediples.
; J in a fen dorﬂlauje.\e{.:l—ed game.o

(a) Exﬁlain that the probability distribution for X is legitimate.
(M AL THE PaobabiviTes (p) TS A Numpen BETweEn O Ao L

(B) THE Sum e= Tue ProsasiciTies TS A ('Z PL:\
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AP Statistics — 6.1 Name: KEY

Goal: Understanding Discrete and Continuous Random Variables Date:

. Warm Up CYU (page 349): Discrete RV’s

« Always state what your random variable is: X= TRE NOM @& of CARS Stwp DoRNG THE 13 HopR
DF BUSiNE3S OoN A RAVNDOMLY SELECTED TR DAY

¢ Calculate the mean of X by hand and interpret in context .
EG) ~hix = 063) 41690 1202) 45 () = @4t 4w 5 =[] .em z,.f

A THE LoNG-RUN  AVERAGE, 0Vea Many FRIBAY PTUEnINGS

Wit B ABouT ]l Cacs soLid,
¢ Calculate the standard deviation of X by hand and interpret in context D / N7
JﬂR(X\ =7 (XL~ LLD 'PL = (6-1)(3) + (1= H)T (.z-l.&) (:2)

w(3-1.02(10) =363 § 004+, 162+ . 361
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Il. Discrete Random Varlables Example: “National Hockey League’s Goals”

In 2010, there were ]3 19 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 = fiumber of goals scored by a

randomly selected: ‘team in a randomly‘séle¢ted game. The table below pives the probability distribution of X:

| Goals: 0 1 2 3 4 5 6 o] 8 9
Probability: 0.061 0.154 0.228 0.229 0.173 0.094 | 0.041 0.015 | 0.004 | 0.001

ISTMwatx)Si‘\%I T ER‘VQ‘ xg: '#: GS& @ols .:)C:Df‘&é B ‘(ﬁ“”[‘\f‘nd— et I Bk SR
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(a) Exp]am that the probability distribution for X is legmmale
(M AL TRE Proba BiLITIES (p) TS A NUmBgr BETweeny O ANOL

(D) THE Sum o= Tue PROJABILITIES x5 A (TPf%
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Il. _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 | 0173 | 0.094 | 0.041 0.015 0.004 0.001 /(
&[ \= ___X_E—:T)t-——: —_ O ol S Y| S| (& | 6L | HFOA 2 e a1 o I A - <

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.

(AC o5 LiE XU STRYPLOT Wi mow: KMwaz=t Y = =)
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(c) What is the probability that the number of goals scored by a randomly selected team in a randomly selected
game is at least6 ?

PIx7L) = P(x=9 + POx=D 4 p(x-%) + ¥(x=9) = __
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(d) Compute the mean of the random variable X by hand, clearly show work, and interpret this value in context.

E(X) =)~Lx =ZXLPL= 0(oe)+ .o + ‘l(.oo') =
il |

Most+ Show —HAS work, VU
(ahoue.‘ A M Rrble wre Q‘S\
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Il. 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 Q
£ [y z - : . B2E~T
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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 ra
value in context.

VAR (X) = Gy = Z (xi-h) % p

AR(LY) = €x*=@.Le)
S-b(,‘) ity = m = \-lu-f)l
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ndom variable X by hand, clearly show work, and interpret this
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FRE® LAST: L2 l
Technology Corner (page 348 )
a) Define the Random Variable > X= | Wi

Example: “Apgar Scores (example on page 343)”
G & £ AN GO L
SELECTEDS BABY.

b) Explain that the probability distribution for X is legitimate.
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Fill in table and place data in calculator lists (L1-L2)
Using 1-VarStats to determine if probability distribution for X'is legitimate.
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(continued) Ill. Technology Corner: “Apgar Scores” Example

c) (step 2 from the “Technology Corner”) Make a histogram of the probability distribution.
e .08 L27 Xi's (STATPLOT) XLisT=L4 SET WINDOOK)
L = pi FREeQ= 12 S
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Describe the distribution in context.

Xmin= ~|
Xmax =1
ASel= )

YH".':'-I‘
Tuax=,5
Ysd=, |

THE DVSTRI\ R Tund OF APCAR SCeReS TS HEAVILY SKEwed To

THRE LEFT wiTw AN EXPECTED Scok &. ARounND A4

Fol A Aomil BABY WITH MusT Scorkd FALLING

BETWEEN F and 9,

d) (step 3 from the “Technology Corner”) Compute the mean of the random variable X, clearly show work, and

interpret this value in context. see o Bk
- r (4]
=0(.00 +:-- * 10 (.053) - Py
E(K) C \ dnLc Commends

ConvexT:
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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. 7
VML(Q = (0— 'is.n.s)’-(.oo\) +o00 * (Io -‘a‘.\u‘s\ (.053) =
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TV “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:

Random Variable p313) TAKES M UM ERICAL VRLUE S THAT DESCRIBE

THE ontcomg s OF Some A HanNCE PROCESS. % )
& RVU'S ARE DemoTEd WITH CLAPITAL L ET1ELS X

Probability Distribution OF A RANQGOM UAAIABLE Gives TS PossiBLEe
VALUES AND THEIR PROBABILTIES . THIS 1S A DisTvI80TIoN

LIKE JN EARLIEQ. CHAPTEL, [Remem be~ o greph e
De SRIBE  (iTY - YCU3BS and BS

Discrete Random Variable and Their Probability Distribution (p313)
e X Lixed set o possible
Disc ReTE RV 's +akes a € ‘Pu :
es.
X Gafs may occva o it

* PRopa s A N possib'e ogtcomes
DisTRipoTION ¢ Vslue X, *o X
Probcoiities Py +o PL

]

The probabilities must satisfy 2 requirements
1) Pi's oavre YWetweel g and A

2) The som of Drobebi ey js 1 i 5 Pe = 3
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¢ Expected Value of a Discrete Random Variable (p345)
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o Standard Deviation of a Discrete Random Variable(p347)

To Find +he SD (XX} >/Uw must Tirst Lrd Hhe Verieace:

2 ‘ - X *
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V. Continuous Random Variables
A. VOCABULARY (IMPORTANT)-- “CONTINUOUS Random Variable”
e Continuous Probability Distribution: described by the area under a density curve

o 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 aresult, 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.

=k B e

EXAMPLE: Find the areas (shaded region) for the following density curves (uniform distribution).
\{\.‘ X

T >< Q @ | I-P(-SéX'f.L\‘:
Toren s Lrw = j ’_'3=

| +3=.3%

Your Notes: Continuous Random Variables (p3s50) SE& A BoJé PJOTES.
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SICE THERE IS NO ALEA DIREY ABNE —| ok Q-

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.

@ DEFimE Ry X=THE WEIGHT OF A RAnnamLY CHAdEN 3 YeaeiLd Femare
@ STATE DISTRIAOT n) ~ N (50.'1 3.()

? = - 4 (X >/ 3o
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