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2003 A?@S}'ATFSTICS FREE-RESPONSE QUESTIONS {Form B)

simple random sample of achiis |
each adult in the sample were

y / Chapter 5/6 Review Problems (S-2014)

iving in a suburb of |

Annuzl Income

Age Catlegory | $25.000-$35.000 | $35.001-$50.000 1 Over 350,000 Total
2130 8 15 27 50
3145 2 32 35 89
- 46-60 3 M 37 53
Over 50 5 3 7 13
Tatat 47 64 96 2497

(a) Whatis the probability that a person chosen ail

Category?

'{h}' What is the probability that a
$30,000 witl be in the

(¢} Based on your answars o parts {zj and (b),

samiple? Explain.
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person chosen :at rardoro from those jo this
31-45 age category? Show your work.
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arge city was selected. The age and annual income
recarded. The resuhling data are summarized in the table befow. '

random from those in this sample will be in the 3145 age
sample whose incomes are over .

is annual income fndependent of age category for those In this
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3. Men’s shint sizes are determined by their neck sizes, Suppose that mes’s neck sizes are approximately normaily : \\
distributed with mean 13.7 inches and standard deviation 0.7 inch, A retailer sells men’s shirts in sizes S, M, L. _ W\
XL. where the shirt sizes are defined in the tuble below. ' \\.\

Shiet size © Neck size - / i
8 | HE neck sire < 15 :
M 152 neck sive « 16
L 165 neck size < 17
XL 175 neck size < §8

{a) Because the retailer only sweks the sizes listed above, what proportion of customers will find that the
retailer does not carry any shins in their sizes? Show your work.

(b} Using 2 sketch of a normal curve. illustrate the propertion of men whose shirt size is M. Caleulate this
proportion, ' -

{c} Of 12 randomly selecied customers, what is the probability that exactly 4 will request siee M ? Show your
work. ' -
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/3. Every Monday Ngeal radio station gives cotpons away to 50 people who cotrectly answer & gue stion

7 aboula news fxct from the previous day’s newspaper. The conpons given away are nimbered from

1 10 30, with the first person receiving coupon 1, the second person receiving coupon 2, and so on, until
: , all 50 coupons are given away, On the following Saturday, the radio station randomly draws numbers
g from { to 50 and awards cash prizes io the holders of the coupons with these numbers. Numbers continue
Y 1o be drawn without replacement until the total amoint awarded first equals or exceeds $300. If selected,
' coupons | through 5 each have a cash value of $200, coupons 6 through 20 each have a cash value of $100,
aﬁgﬂupons 21 tzﬁmugh SUEach have a cash value of $30.

«(a) Explain how you would conduet a simulfation using the random number table provided below 1o estimate
the distribution of the aumber of prize winners each week.

(b) Perform your simulation 3 imes. (That is. run 3 trials of your simulation.) Start at the leftmost digit in the
first row of the table and move across. Make your procedure clear so that someone can follow what you did.
You must do this by marking directly on or above the table. Report the number of wingers in each of your

-

3 friads,

72749 13347 65030 26128 49067 02904 49953 74674 94617 13317

81638 36366 42709 33717 59943 12027 46547 61303 46699 76423

38449 46438 91579 01907 72146 05764 22400 94490 49833 09258
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5. Flooding has washed out one of the tracks of the Saake Gulch Railroad. The raifroad s two paradie] tracks from
Rulisnake 10 Copperhead, but only one usable track from Copperhead to Diamondback, as shown in the figure

below. Having only one usable track disrupts the usual schedule. Untit it is repaired, the washed-out track will /b
remain unusable. I the train leaving Bullsnake arvives at Copperbead first, it has to wait undl the train leaving Lo
Diamondback arsives at Copperhead. :
milsmlke Copperhoad Bismomiback
® d ®

Every day al noon a train leaves Bullsnake heading for Diamondback and another leaves Diamondback héuding
for Bulisnuke. ‘

Assume that the length of time, X, it takes the train leaving Bullsnake 10 get to Copperhead is normally X Timy B8 >

distributed with 2 mesn of 170 mivutes and a standard deviation of 20 minutes. N ( 170, 10N
Assume thut the lengih of time. ¥, it takes the train leaving Dizmondback to get 1o Copperhead is pormally :
distributed with a mean of 200 minutes and 4 standard deviation of 10 minutes, M= Timd DESC
‘These bwo travel times are independent. N (wo,(» )

{a} Whal is the distribution of ¥ - X7

(b} Over the loag run. what proportion of the days will the rain from Bullsnake have to wait at Copperheéad for
the trafn from Diamondback to arrive? S ‘ ‘

{cy How long should the Snake Gulch Raitroad delay the departure of the train from Bullsnake so that the
probability that it has to wait is only 0.01 2 R : : :

' My, = My—Mx = WO~ (10 = 30 |

Cucne = (€7 6,7 = ] 0%+ 20~ PR IRY

TuE DIST. OF Y-%X ¢ MonraAL DT Mg-x = %0

Cy_x 52034 , e | ) |

WALT = Y-x I PDS{"C'\\/e/

P (v-x)20 = oI

O, ¥~

0 %Q

}

i
&

TUE  Proloation 0F DAY Tug TRaD Wi HaV S
“To wWiAnT ‘\% 0.9\ ‘ ' . |

-—

<5 X +D

DYLA € Tiv€ WA DILAY




LT D 85 DAy Aeeoed

X+D 1€ Qoamar wiTu Mxey = f?d-fb’ gx,b"é;:Zo

\/ (I ROz A L f"\’ T W0 Gj z: 1O

TTUE D FRemelCg Y-(xes) 12 RorwumaAL

/(AY-CK:-(-Q): AA,.-M,‘_‘_Q: 2(90..0'70.(-{33 > 30-—b

Sy-(xtny * &, z 22.3%

P(\/~(><-tb§>o§z 6.0 | M&.m

2 X
5. O~ HMated 0-Bo - 7‘%’3 .
= = = 2.3 1Y
G4, 6'\1 - (0+dY 22.%4 % k«@)g A
C‘?..%"b) (’?,7,5@,3 : ~30+ N /\J;C( . ~
gp— g,jaq’l"l

52.09%F = —Zo< %

B:\@ @(’,«




