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AP Statistics — 6.1 Name: 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 Mm@ea of C Soee DOQING THE 137 HaoR
DF DUSiNESS ON A RANDoMLY SELECTED TR DAY

e Calculate the mean of X by hand and interpret in context

EG) =hx = 003) 41691242 43 () = Ot 4 +.5 =|l1]

A THE LONG-RUN AVERAGE, 0Vea MAN Y Frinay HMuen NG S,

MNOTE

E(x)':Zx.fL

Wit B ABwT Il Cacs soL,

e Calculate the standard deviation of X by hand and interpret in context : N/
23 + (1)) 210 62)

VAR (x) = €2 =7 (xi-) mpi = (0-i)
—_— - 'r(g-'l.ﬁl(-o =, 3624 ,ooq‘1.',¢2_+‘36|

DR =< - T8 =@13) 2159

* ON AV ERACE | "THE AMese. oF ChAes Satbn N N R wnd Dom LY
SELECTED FRI0AY Wi LL DiFFee Feom The mean(li) BY
A®ooT 9% Caes Soud

ll. 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 in a randomly selected game. The table below gives the probability distribution of X:

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

TTALWAYSSTATE THERVD. X= 3 oS geal5 Scored by & tendnty Selddtedbleam
’ = in a f‘aﬂdomléuse_\ed-ed Sﬁme-

(a) Ekplain that the probability distribution for X is legitimate.
(M ALL TRE PaobaBivimes (p) IS A NUmBen BETWeEn O Ano L

(2) THE Sum o= Tue PROBABILITILS or e A& (7 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

e Always state what your random variable is: X = THE NQMGea of CALS Stup DORING THE 157 HooR
DF BUsiNESS oN A RANQOMLY SELECTED TR DAY

e Calculate the mean of X by hand and interpret in context

EG) ~hx = 063) 4109 1242) 13 () = @4t .3 =[L.1]

& THE LORG-RUN AVERAGE , OVER M AN Y Friaay HoeniNG S,

MNOoTE

E(’):ZMFL

Wit B ABwT I.l Caes soud.

¢ Calculate the standard deviation of X by hand and interpret in context NS / e
VAR (x) = 62 =7 (Xi- A %Pl = (o102 + (-1 T (2-1.1) (2)

(31020 =363 4 004+, 162t 361

D -y - 18 =@+D) &)

* ON AUERACE, Twe AUMEee OF CAes Sab on N RanlDomLY
SELECTED FRidAY wiLL DIFFee Flom THE mean(1.1) BY
AoooT 94 daes 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 = nutnber of goals scored-by a
randomly selected:team in a randomlyséleéted 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 | 0228 | 0.229 | 0.173 | 0.094 | 0.041 | 0.015 | 0.004 | 0.001

ST AV AT E n WL L g e i e R R s R - o R
I°T ALWAYS STATE THE RV . X= gt o8 g0l se0¢ed 6 6 Tendiait {SCicorediRiea s
o ) in a fen domlé\-’se\ed-ed 8& e.

(a) Exﬁlain that the probability distribution for X is legitimate.
(M AL TRE PaobaBiLiTieESs (p) TS A Numsen BETween O Ano L

(B THE Sum g Tue PRoBABILITIES T3 4 (= PL‘“'\
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Example: “National Hockey League’s Goals” (continued)

Goals: 0 1 2 3 4 5 6 7 9
Probability: 0.061 0.154 | 0.228 | 0.229 | 0173 | 0.094 | 0.041 0.015 0.004 0.001
Al AT (" B o B BRI 2B R e 46| =2tettos—| o3| TTOE9

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

Yo“. mu st Give

game is at least 6 7

P(X7L) =

p(ng + P(x=7) + D(x-%)/ + ?(X"*) N vy

Joul +

Nove For DiscesTE Ry's

P(w0) = P ¥S)

Seme

(d) Compute the mean of the random variable X by hand, clearly show work, and interpret this value in context.

E(X) =Mx =ZXLPL= &(.OGD'}' il q(aoc‘)lz
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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

\\.m@ 15 ’ 5.%*_# 490 |.52% | eS| 005|228 |ss 35| Yo |- 2SE | Ol OB E

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

s

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

value in context. 2 \

. 2 - -~z (, . —3.851)%(s001
VAR (X) = 6 = Z (Xi-hx) -r,;—l(iﬂz.zab (oo + oo+ (3=2.880)%( )
mus+ shouwd s wack

L The Verientc € (+\r\€.c\000€ +cble hes
: = - j =l 1. | 6N AVERXKGE A @ e 0oLy
Sb(") =Gx = Tk -—‘—?:‘3" SELEcCTED Iream's NuMBee oF
N DIMU
Use CALC Fon. Meca +5.D 0% RV'S GuALS \N A RA .‘1
lVALS‘TﬂT seLECTED GAME LWL L
o Rv's avre 'Pd?u\"\iur\ DiFFEQL FRom THE
LisT: Xi3 S NOT semple Mmenn (2.851) ®Y AT
- ST -y b2 Neder Sea X . R
FREQ LAST: |Lz ‘ PL's %‘:‘__ rrt P [.L> GOALS.
Sx :M NoT o Semple sht
Gx = 14316 SH ()
Ill. Technology Corner (page 348 ) “Example: “Apgar Scores (example on page 343)”

a) Define the Random Variable > X= [tz APGAR, ScCoe & oF A R ANV LY
| SELECTED BABY.

b) Explain that the probability distribution for X is legitimate.

e Fillin table and place data in calculator lists (L1-L2)
e Using 1-VarStats to determine if probability distribution for X is legitimate. EXPLAIN:

56@’:3‘) X 1S a‘ea"ﬁmd-& pro b iy
o :i opclal d 161 You 1 UAD bveceuse
: - Q0L @ 0_\\ —'—-l\(_‘ rh A.:d: A\JL\ )
g ::(?g ’Proh..bl Lties are between
4 ‘OLL D ond A
5 Y Hee T
6 0} & J o+ tokahy bties
; , 099 @ 'U\ej: SUm P
] 3'9_ \\S .
9 EEYi
10 1083
Totals | /.00
A vor st¥
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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. i _
Larx{hs xLisT= LA SETWINOOW  XMins -| Vet

CW La=pi's FrRe@ =\ XmAxp—‘” Ymax=,5
co AS= Ysa=,

54
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AOGan. SCor g

0V 234 s w1354
Describe the distribution in context.
TRE DISTR\ R Tud OF APCAR ScCeResS TS HEAVILY SKEwWED To
THE LEFT wiTw AN EXPECTED Sco & ARounND 4
Fol A NomMAL BABY LIOVTW MUST SCorfd FArLLING

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. sSee 4E Fad
- 3 d
=0(.000)y +:-- * '0(‘°S3) _ Py
E(X) ( \ gace Gommends

ConTEXT:
THE MEan APGLAR SCOE OF A R oMY
SeLecTed NEW BopN 1S §.12%, TH I5 THE

LonG - RIN Avsance APGAR SCo& OF
many , many A Y rQﬂéumla_ Chosen boabies.

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. 2
Vﬂk(x\ - (O— %.ns)"-(.om) +.00 F (Io —‘5'.\1.%\ (.OSIS) =

S () = JVe =|1u3t] ¢

CoNTEXT '

ON AJeRAGE A RANOIMCY SELECTEN DAY
Moae See Wwite DiFFer Feom The

mean ( $128) By AbaT |9 unNiTS)
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IY “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 €& CAL VRLUE S THAT DESCRIBE

THE ontcomg s OF Some A HAaNCE PROCESS. )
% BU'S ARE DEsotEd W 1TH GRPIMAL LeTees (X

Probability Distributiop OF A RANGOM UARIABLE Givgs |JTS Possiale
VALUES AND THEIR, PROBABILITIES . THIS 1S A DisTeI80TIoN

LIKE JN EARLIEQ. CHAPTEL, Remem be o greph and
De SRIBE (1 TH CEURE and B

Discrete Random Variable and Their Probability Distribution (p313)
DiscRete RV's (X) +akes a Tixed set o+ poss\}ble_
e
X Gals mey occvae clues,

* PRopa LT A e\l possible oytcomes

DisTRpoTION ¢ Velie o et
Prolocetiies Py +o PL

The probabilities must satisfy 2 requirements
1) Pi's are MWelweel o and A

2) The som of probebilities is 1 7T pi = g
To Sind Yhe Probcblll‘t"{\{ ot an EVENT, add the pL's
Eor Axe. %1% W TME SOEaT

¢ Expected Value of a Discrete Random Variable (p345)
The EXPECTED UALUE 15 Fhe mean ot a RV

\)u,x - E(x) = Zxipi j%

et V-0l K ERE To: REPEAT T RENOQeS AMPLING
""”ﬁ/'mu:ci;;s,sF ouZo‘?»faZbU%uga AGAIN, THE MEAN VALVE wdold Mul.\,
ve aeout — o Yhe 107\0& run . Z

et

(\“cnéom Verichle Wege popule fon means. I\]Eug-& use. X.

¢ Standard Deviation of a Discrete Random Variable(paar)

Tos Fiad Y*he SD (X\} yr)u_ must Lirst Lol tHhe Usiricnce*

&3 = Vae(x) = - T
5 = ) = T (Xi-Ax) = P
Lorsers LR

onN P«\)EKQGE’ A Random | Y SeLecT0 _PZOCES  WiLL

DiFFee FRom TRe meal BY RABwT g

¥ The Sopmolas ore on Yuz BP Casedt SHEET
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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

* A CONTINUOUS probability distribution differs from a_DISCRETE probability distribution in several

ways:

1. The probability that a continuous random variable will assume an exact value is zero.

2. As aresult, a continuous probability distribution cannot be expressed in tabular form.

3. Instead, an equation or formula is used to describe a continuous probability distribution.
4. We assign probabilities to intervals of outcomes rather than to individual outcomes.

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

p O X: l

0 3 6 1

. s Q @ |- P(3¢X4.0)=
ﬂ:re,o.-—o-“-l" j ’—'3::

| +2=.3%

Your Notes: Continuous Random Variables (p350) SE& A Bodé AJoTES.

IN M AN CASES ... DISCRETE  Rambom VARIARBLE S QRSE FRom (Couamiac
Some'l'hma

Contimo ous R\J S aRise FRom M EAaSo@iAlc S0m g THN €
NoTE: P (-|\ ‘-X<2\ is fec“a“"{'\‘ semeas P(- |<X<2>
SINCE THERE IS NO ALga DIREY ABME —| 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.

@ DeFrne R X = THE WEIGAT OF A Raunsmuy craseN Yyeneicd Female
(@ STATE DisTRIBOT UM N (50.‘! 3.()

) > ! i (X >/ 30
@ STATE ProgabuTy UF INTEBe &3T;

@ DrAW A PicTuR & AND  STAND Aed:,Z € THE WEICHWT To FiNb PeseasiviTy

= -30.1
L _3_(,)__..‘}2_- = -'|qq.|.‘

%
i///// ’ P(z> -.M'-“*\ =
/503' Zr\ormtl cé-ﬁ-(-,\‘\'i‘l,mq, 0,[)

Peddyr MEED TO Givue THis.

@ LonciubE
Thert S RewT A SR% Cheice THAT THE RavbamLy SELEcTED

3Yeae aLd FEMALE o.ul-t.nAT LEAT 30 pPamds nrr



