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6‘6 The jurisdiction of a rescue team includes emergencies é é)

occurring on a stretch of river that is 4 miles long. . q)
Experience has shown that the distance along this
stretch, measured in miles from its northernmost point, f G )
at which an emergency occurs can be represented by a 9,25
uniformly distributed random variable over the range
0 to 4 miles. Then, if X denotes the distance (in miles) of
an emergency from the northernmost point of this
stretch of river, its probability density function is

flx) = {

y

025 for0<x<4
for all other x

a. Draw the probability density function.

b. Find and draw the cumulative distribution
function.

c. Find the probability that a given emergency
arises within 1 mile of the northernmost point of
this stretch of river.

d. The rescue team’s base is at the midpoint of this
stretch of river. Find the probability that a given
emergency arises more than 1.5 miles from this
base.

< = F(1)z L= @25
c) P(x< 1) )= -
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6.7 The incomes of all families in a particular suburb can ) .
1 berepresented by a continuous random variable. It is 6-7 m&m = J O@o o

known that the median income for all families in this

suburb is $60,000 and that 40% of all families in the ‘é P( X< 60 ddd) - d/ 5= F/Jdd’ﬂ]

suburb have incomes above $72,000.

a. For a randomly chosen family, what is the proba- A‘?(Sﬂ; PLXD 720 da) = 4 2}-/:(;‘“9
bility that its income will be between $60,000 and

$72,0007 =) FAA 00)= 0,6

b. Given no further information, what can be said

about the probability that a randomly chosen 2000
family has an income below $65,0007 a} plb0000L XL 2 )
- i F(?‘ZGOO) —F/JOC’GO): 0,6-5-64

}n)/f 55 more thor 0,5 becowso BSOOO /5 mere fhor medlz,

/f"/""”x‘?f/ W= a +6 X
Fow) = ElarbX)= a+s. £ex/ ,
Yar (W) = Vaf[ar-f-é)d:: VarCbX) = 4. Va/(/\j

6.15 A charitable organization solicits donations by tele- é of. 5) X; W ;ene/-méa./ M a U‘Q@é

* phone. Employees are paid $60 plus 20% of the 2
money their calls generate each week. The amount EF(X ) = FOO Var£X / = /20

of money generated in a week can be viewed as /
random variable with mean $700 and standard - 2400 o 20
deviation $130. Find the mean and standard devia- W' /h.% ’ o ape =
tion of an employee’s total pay in a week.

| W= 460+ &,20. X

Then; FUW)= F(60+0:20X) - bp+820. £CX) = 200

Var (W) = Ver (80+6,20X) = 9,20 oy (x) = 0,20° 170
Stl -dew. (W) = \Jo,20% 1307 = o 20. 120 = 24
Stencar diecl Aardesy; Vradl. .
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23222265) 26,4929~ 3907= O, 21022

An = ,0(..2,4547},{-1,2.9

#l 23 - P S haas 5
P4 23222 2:45) = 0,.46923 + 0,3907 -~ O,5838
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PL2L2,45)=0,5+89,4929 ~ 85,9923
= PC2>-2/45)

(ﬂ-/////’(24 2.)=6,10 = 2.=7
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6.31 Scores on an examination taken by a very large

v group of students are normally distributed with é 3 ’y X J /Udfﬂ' af/ 40 = Vil - i /2(7 /

mean 700 and standard deviation 120.

a. An A is awarded for a score higher than 820. ) K 2
What proportion of all students obtain an A? a] PUXDE 20) ff XM N £40-~709
b. ABisawarded for scores between 730 and 820. \ s 720
An instructor has a section of 100 students who = 2

can be viewed as a random sample of all students -
in the large group. Find the expected number of - p(é) i) =6,5~- 0,54 /3 =0 /-5‘271

students in this section who will obtain a B.

c. Itis decided to give a failing grade to 5% of stu- 2
dents with the lowest scores. What is the mini-
mum score needed to avoid a failing grade?

@ g

A) n=/[09 ;/4&474,% Sood. o acéeyz/ /3
VE Plri0s X L E20)= /"(_z’;-?ﬁ_iﬁfz g__// ffz;/

-2
- Plois 222 1) =03i13-009572 02626
2 ' X' F=3 éyzjff-afvﬂf' acé/ew?a P

=T F(X)=np 100002628 = 2, %

—

HS5-aa5= 8, {500
Neaes? dreos : 06495 ; G 4565
CS/z-a/&Ma/ A Dbl ¢ LkS
fhpotive SA; 2e==14645

— 1845 = Xe = Ha; X, = 70~/ 665./20
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6.33 A company can purchase raw material from either

of two suppliers and is concerned about the /-?-?) Xﬂ Nﬁwma/élzézéj rqu

amounts of impurity the material contains. A review

of the records for each supplier indicates that the 2 2
percentage impurity levels in consignments of the XB ~J //WAQ/J{J =& 2,- O =9, 6}
raw material follow normal distributions with the

means and standard deviations given in the follow-

ing table. The company is particularly anxious that f ( )CQ D5 ) = [ Xq o ! 5- 43_4_

the impurity level in a consignment not exceed 5% = o ¢

and wants to purchase from the supplier more

likely to meet that specification. Which supplier = "
should be chosen? = /0 (2 ) -y 5) G 5-9; 4332
G 0885

Mean Standard Deviation 2 -‘i%
Supplier A 44 04 }

Supplier B 4.2 0.6 o /S

< -l 2% 4 33} 0, 5-0,4082
ponse 1) 18 L

433
f/w/é/ be clhsose A{ecau.m.. Y adi] lesy
/caﬁa/z

fost sqpple-
Lhely AOT o meeZ

6.38 An economics test is taken by a large; group of stu- 4. 3 3) Xﬂ/ /(/d)/ﬁ d/ ;U = ?g e /

dents. The test scores are normally distributed with
mean 70, and the probability that a randomly chosen

student receives a score less than 85 is 0.9332. Four P ( X ‘: g 5 ) = &/ 9.?] 2

students are chosen at random. What is the probabil-

ity that at least one of them scores more than 80 _9_{.,)72
points on this test? - fs-}cﬂ = Or
s pl I o 22
975 0,9372-a5
o J,.a&_?jz. /(.24 /5/ 0/9—?.;2
z'-‘c.
- 0,46732 -
/0(042./—&6)— g 15 14,5 o=/

,E‘c?-—-?‘c-’ ~f?>1) = 55-02/3
s PLKSEG) =L [ B8 52— g

o # af Haloors Mo;ae.z‘ ae Fhon Fo
Y Brromialn=4, p = =~ /5FA)

PlLYS 2)s L ~PlY>8] = =(4). 01563 °rr-01587) 9~ 0,504
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6.47 A hospital finds that 25% of its bills are at least 1 é. 47‘;} X # # Y avrears
L month in arrears, P 7[ 2z /W,Zf 777

a éa—‘
a. What is the Probability that Jesg than 100 bijlg in
the sample were at least 1 month in a

A random sample of 450 bil]s Was
taken. ) )’...
? Looromich //’=4£&; P
rrears? 720 M4
b. What is the probability that the number of bj]fg X A
in the sample at Jeast 1 month

in arrears was
between 120 ang 150 (inclusi

‘ 5-~)12,5
<. S 1= AP = 450. 52 o el
- ) =4S 0128.0:7S : 7,
0"—2:;'4/'/// >9
o—= (54l ' = 9.2 BLAS~
2
Y~ /{/cg//mz,/(/u: /S ; o— 2. __9}2/

/’ X / 23;)

-102,S, , , 158,5-1039
£ Y2 150,S)=p ”9«'51"’—-.&& 52/
) P( A'_)(A'.ISO):: ///.9/5 R %
A 1204 X & P 4 ]
Pl 1,85 L 22 5,22) = 0,6 - 5,068 = 0:032
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6.55 A professor sees students during regular office J 5‘5) Heay = _.{_. ;/d Mw:é' 41
hours. Times spent with students follow an expo- .

nential distribution with mean 10 minutes.

a. Find the probability that a given student _j /' = J < 7{.;(_25/176 //{GU/

spends less than 20 minutes with the

professor. ,42}/ / A = 5 ]

b. Find the probabi]ity that a given student f 487

spends more than 5 minutes with the TN )y /:Z /

professor, — o

20 howrs) = /
¢. Find the probability that a given student d/ /0 ( ra = 3‘;’ xS
spends between 10 and 15 minutes with the .
professor. - O
) = _[ - & 3 e dg/ f 6/ é ';
S )
= s s 4 J_ - (/2)= &
b)) PUTS Jaw:y__z_p//aﬁ_/,j Fer2)

= 06065
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6.69 It.is estimated that in normal highway driving the J 4 9) >(’ 3 #& } /Hl'é S wore " 32& LA"IZ}

¥ number of miles that can be covered by automobiles

of a particular model on 1 gallon of gasoline can be y M'L ﬁL ;a..f o 4;‘-2_
represented by a random variable with mean 28 and 2
standard deviation 2.4. Sixteen of these cars, each :
with 1 gallon of gasoline, are driven independently f [ )(;} = 25 J Vev (X ) =24
"under highway conditions. Find the mean and stan- 4 2 /, é
dard deviation of the average number of miles that pa ks &g
will be achieved by these cars. : -y
- W@ = Cov X é;}):o/é”?y
— . — K » -
X= 24X f[x};.-f’(_{_' _ A FLEX
> - 2

f(xl‘f'xzf‘ - -~ Xﬂ)

FUK 1. x28=2F
# £y = 2 =

J
e
N
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___l...-.- F[K')-{- F(K}).ﬁ,,_
7 =15 = e —- =2

r. 1 i &KL o e Vel Wil § Ver(Xy)
A* n*
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6.70 Shirley Johnson, portfolio manager, has asked you

to analyze a newly acquired portfolio to determine 6- 170) X.' Xy ‘é/) jﬂ'ﬂ. SVusr C

its mean value and variability. The portfolio consists

of 50 shares of Xylophone Music and 40 shares of . -
Yankee Workshop. Analysis of past history indicates f [ X ) =2 5/ Var (K} =121

that the share price of Xylophone Music has a mean
Y. Yorhee b sHP

of 25 and a variance of 121. A similar analysis indi-
cates that Yankee has a mean share price of 40 with a

variance of 225. Your best evidence indicates that f/_y} - éé ; VQ’/y): 225

the share prices have a correlation of +0.5.

a. Compute the mean and variance of the portfolio. 4) )
b. Suppose that the correlation between share W-‘ Af?l 4

prices was actually —0.5. Now what are the W - ;@ )(+ 40 3

mean and variance of the portfolio?
Py = 5
Nobe Hhat; Cou CXd)z Poy. T Tg = 4512 7 /225 -85

4) Flw)= F[s'ox-réoy); SO FUX) +40 f/y/: 5O.25 +40-40
= 2550
w) = Ver (5oX+b04) = 50 Var(X)# b0 Y Var(Y) £ 2.50.40. @,,(xly

A
’ £2.50-40 . F25 = 992 500

_sot 12/+ 40% 225

it Loy (W)= 992500 = 996,24

y) EC w) wil ot chaze
Varlw) = 505 120+ Jo* 225 = 2.

ol oy (W = NBE2 50O - 576,63
6.71 Prairie Flower Cereal has an annual sales revenue of J .7 / / /‘/ &"? /} dcéc 7431/1_

[ ’ or

vice president, is responsible for production and X Nor /’m/ 6‘1

50.40- £2,5 = 322 509

sales of Nougy 93 Fruity cereal. Dail ion i
; : y production in .

cases 1s normally distributed with a mean of 100 and Y. VZ a/% . é’-‘ Z
a variance of 625. Daily sales in cases are also nor- . / = 2
mal}y distributed with a mean of 100 and a standard Y Aorm éu i ol
?evxat;ogl of 8. Sales and production have a correla-

ton of 0.60. The selling price per case is $10. The = 4,6
variable production cost per case is $7. The fixed ‘/0'9 .=
production costs per day are $250. M;y- frce = ﬂxd
a. What is the probability that total revenue is _E 71
. greater than total costs on any day? Verca bl cost =

- Construct a 95% acceptance interval for total 2

oy cst = N 250

sales revenue minus total costs.
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o = [37@25 = 19242

PCAS €)= PR-CD0) =
26) = 451 & (026 = &, 6026

FlC) = (000 =F50 =50
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o 2.~ 496
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- L 96 192,42 = =327, 14
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