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AP Statistics | Unit 04 - Probability & Random Varigbles Review

Multipte-Choice

In a population of students, the number of calculators owned is a random variable X with P[X = 0]

= 0.2, P(X= 1] = 0.4, and P(X = 2} = 0.2. The mean of this probability distribution is

0) 2

@Péj ﬁG 1 \0 \ 01

e} None of the above EU( 6021 VO £ 0,2 =)

Refer to the previcus problem. The variance of this probability d;sfnbuhon is

gfé_ég Vavr(x) = (0 ) 01%(-—1 0.u % LZUlOZ
Cgfj = (P or 000 T N-0.2

€] None of the above - 102 000 tLD2 :@

The number of calories in a one-ounce serving of a certain breakfast cereal is a random variable
with mean 110. The number of calories in a full cup of whole milk is a random variable with mean
140. For breckfast you eat one ounce of the cereal with 1/2 cup of whole milk. Let 7 be the

random variable that represents the total number of calories in this b ast. The meanof 71s
g) Ilg o -t o+ MR Y = HO 10 - 80Calones -
@ 180

} 250

e} 195

A psychologist studied the number of puzzles subjects were able to solve in a five-minute period while
listening fo soothing music. Let X be the number of puzzles completed successfully by a subject. X

had the following distribution:

X i 2 3 4
P{X) 0.2 0.4 0.3 0.1

4. Using the above data, what is the probability that a rcmdomly chosen subject completes at least

3 puzzies in the five-minute period while listening to soo g music?e

@ o P(39 D 5,340 (- 4
cj 0.6

d} 0.9
e} The answer cannot be computed from the information given.

Using the above dataq, P(X < 3} is ‘““"--\
) o 0. 2104 :@

b} 0.4

U) 0.6
0.9
e) None of the above
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Using the above data, the mean p of Xis

2.0 v :
X E(X)= V01 y 204 £3.03 +4-04
3 30 =02 Y08 €04 + 0.4

e} None of the above

Cans of soft drinks cost $0.30 in a certain vending machine. What is the expecied value and
variance of daily revenue (Y) from the machine, if X, the number of cans sold per day ¥ hos
E{X) = 125, and Var[X) = 50 2 -
E(Y] = 37.5, and Var(Y) = E(Y) = B(X)+0.3 = 12503 315
E(Y} = 37.5, and Var{Y) = _ T 5
E{Y) = 37.5, and Var{Y] = 15 \;(jv(\f) = Nav{X)-0.3= 90 0.3 - Y. QD-\
E(Y) = 37.5, and Var(Y) = '
E{Y) = 125, and Var{Y} =
A rock concert producer hc:s scheduled an outdoor concert. if it is warm that day, she expects io
make a $20,000 profit, If it is cool that day, she expects to make a $5,000 profit. If it is very cold
that day. she expects to suffer a $12,000 loss. Based upon historical records, the weather office

has estimated the chances of a warm dcy to be .60: the chances of a cool day to be .25. What is
the producer's expected profite X { 20000 500(‘_} C(h 12000
a) $5.000 _ \ =
b} $13.000 \ﬂ)()\ 0.0 \ 025 | 015
c) $15,050 00 5 '\g'
$13,250 - A, 025+ — N,
£17 450 E£(X) = 20000049 + SCOO -0 120

9. Event A occurs with probability 0.8. The conditional probability that event B cccurs, given that A

10.

occurs, is 0.5. The probability that both A and B occurs is: )
1 0.3 Yy D P[_B\A) = P[ALMB)

@024 PA)=08 PCA aMd?))ﬂ@

Gos.  PBIA)Z05 - - A M%)

e} 1.0

At Lakeville South High School, 60% of students have high-speed internet access, 30% have a
mobile computing device, and 20% have both. The proportion of students that have neither high-
speed Internet access nor a mobile computing device is:

a) 0%

b} 10%

30%
d} 80%
e} 90%

Free Response




Free Response

1. Suppose the amount of propane needed to fill a customer's tank is a random variable
with a mean of 318 gallons and a standard devigtion of 42 gailons. Hank Hil is
considering two pricing plans for propane. Plan A would charge $2 per gallon. Plan B
would charge a flat rate of $50 plus $1.80 per galion.

(X)) = mggar SHX)= 424w

a. Calculate the mean and standard dev;o’ﬂon of the distributions of money
earned under each plan.

\/ E(2X)= 2€(X)* 2- 315 maw
SD(2¥) = 2-5D00)= 24138y

W E(8X+50) = 13 EX)+ 5D 1.5-38 150 3(oz2 ﬂu
SDULEX TS0 = [ SDIX) =15 41~ Qif‘l% vo -

b. Assuming the distributions are Normal, calculate the probability that Plan B
would charge moz;e than Plan A.

Q\K‘P‘\) A= 2X Q\VB- LEX TG0

AB>n) = P(B-a>0) = p(2>00): @‘5 277,

Thas \$ ki% 22/ Chcmuﬁ,\(;u Plan Pa\,ut,y@"
ChorgL mort vaan Plah A

E(B~A): EBF E(R) = 12 UO-bBe- S

VACBAY® Var®) + var ()= 1807 gt
SO (B-AY: \)73 v+ ey Q\J) Q\

t

N -3, 1500

0-EBV) 4y
1.0




2. For an upcoming concert, each customer may purchase up to 3 child tickets and 3
aduit tickets. Let C be the number of child tickets purchased by a single customer. The

probability distribution of the number of child tickets purchased by a single customer is
given in the table below.

C 0 ] 2 3
P({C) 0.4 0.3 0.2 0.1
a. Compute the mean and standard deviation of C.

E(C)= 004+ 1L 0O»Y2 0.2 t?)()\wth(,LM)

SDLO = J(&- D24+ ()02 (24 F (@ 2) < [3-1) (ED=10

™ne e&piti‘(d e r Cf CAMNG fickess purenad S ﬂQé@Jﬁf

vya snge ¢ rumer S NGt WY o0 standard
dt\}\ won g r\i%
b. Suppose the medn cmd e standard deviation for the number of adult tickets

purchased by a single customer are 2 and 1.2, respectively. Assume that the
number of child fickets and adult fickets purchased are independent random
variables. Compute the mean and standard deviation of the total number of
adult and child tickets purchased by a single customer.

A= &oloduithierss  E(A): 2 sp(a)=iL
T=C+A
LAovOA ekt purCnaiRa )

B = ECHAY: €O+ £ = 1+ 2 <G rickety

i e

S = SDE+A)= SO + dW? = [i> + 1277 60

The expRd Ll & of nieetr purchaud loy a\\ g

Smgi CUSTOIMRY (S 3 mCiceds W\“\'\/\C'\Swrddt\c’(mbn& su

. Suppose each child ticket costs $15 and each adult ticket costs $25. Compu
the mean and the standard deviation of the total amount spent per purchose

EUSC + 26A)2 15E(O) ¢ 26¢(A)= 1% VY28
{Wc—,
SDUSC+ 260 = [16T S0 + 29%spAY
= Jor 1 4+ 2612
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3. A laboratory test for the detection of a certain disease gives a positive result 5 percent
of the time for people who do not have the disease. The test gives @ negative result
0.3 percent of the time for people who have the disease. Large-scale studies have
shown that the disease occurs in about 2 percent of the population.

a. What is the probability that a person selected at random would test positive for
this disease? Show your work.

o o P(posinve )
@71*1'?55‘"5 £ Y blhasn + Udoesnt N
y oS digage ("c\ o N -\ C\CH/M(V
€3N KRGS - *0 Lo/ . }"HZ)

€ il ” e cH . \ -
6’{% a0 g & SARIBE 2 AL D e 1S 0. $99Y ciane

*m a r&ml%m\. g g

PN i PN LB HST pasitive
$) 1§~ = A3/ | y
s ? for WM gl .
b. Whatis the probability that a person selected at random who tests positive for
the disease does not have the disease? Show your work!

PND diseae | positve) = P (NG 0isea & A posinive)
plposinee)

w.sAU/.
Thereis o 11087 Ciana faax G yandomiy
SURCKRA pRIRON WNe KGEA poSitve (ols i
Nk e NG .



4. USA Today gave information on seat belt usage by gender. The proportions in the
following table are based on a survey of ¢ large number of adult men and women in the
United States:

Male Female
Uses seat belts regularly 10 725 4. 219
Does not use seat bells regularly 40 325 A ‘
0.5 Q4475 64475 &-mundig

Assume that these proportions are representative Sf adults in the United States and that a
U.S. adult is selected af random.

a. What is the probability that the selected adult reguiarly uses a seat belte
(3)  plseatbut) = (.40t p4TLS 2 §.2725
W
(¥ e
oS Suan GOV
b. Whatis the probability that the selected adult regularly uses a seatbelt given that they
are male?

GTR) 0.5
Thert w0207 Chone st o randomiy seuerd
MOLL oS & ce0thett.

c. Whatis the probability that the selected adult does not use a seatbelt regularly given
that they are female?

(5)  Plno orbert! Rumode) = PO ROTBUE aigh #nale) - o 325 s

e g o 05237 chone pliemate) 64475
Mot a randomuy selected Fomale
OeeS 1OT HROUTIly WRAY O Featbllt.
d. What is the probability that the selected individuat is female given that they do not use
a seat belt regularly? ‘ , o
PEe0 ) nO athe t) = PLW&M % *’3& fwbuf) ). i’}% @
T S o uyg>/

ChOnG BAar (0 randomly sdeed inGIICUAY 5 femade givei
URE Wy 0D bt uge 6 RORLE requLiarly.

e. When selecting a person at random from the sample, dre the events “uses a seat belt

regularly” and “is male” independent? PleeatipelH)
plmaou) TWe LS s o

P Seatbl FimOL) 5 HRoUT)  mpeppix rgulouty ™ wad
0.0 7 0.272% ‘IS moget art ot

g pendit .



5. To start her old lawn mower, Nina has to pull a cord and hope for some luck. On any
particular pull, the mower has a 20% chance of starting.

a. Find the probability that it takes her exactly 3 pulls to start the mower. Show your
work..

X= the numbér oF pullSthat NN needs o ot
AL e mower

PG ) = 0.8)2 (0.2) 0,028 |

Thertis o0 1237 Chonge taoa 1t Wl ke Nina

AXOLY 3 el 1o STt v mower,

b. Find the probability that it takes her more than 10 pulls to start the mower. Show
your work.

PIX >10)= 1= PIX £10) = I~ Gromercdf (p=o.2, x=1\0)
T - 0.593

Thertic o 1077 Chana tharlt will ke her

more AN 10 puly o STart the MOALY.

6. A survey found that engineering was the most popular college maijor for male college
students who were in chess club, with 42% selecting this major. Find the probability
that a random sample of 200 male college chess club participants would contain

more than 104 engineering majors.

YT thedt oF engineenng moyors 2;@3}
PO >104)= - PIXE DY) v - oY
=\ - BiNOMCAE(N=2C0, p= 0.2, X+ 104)
=\ - 0 Y4t |
<001

e s o 0487 Chanu thix o0 ¥an gom Samp pﬁ
200 UL Cgss Qg pAYRCAPANTS Would Contdin
MOrt thah 1T UnfpneLnnyg ¥nagevs.



