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Liscrete Case.

5.3 The same study that produced the seat belt safety data of Table 5.1 also took into account the
age of the child involved in a fatal accident. The results for those children wearing no seat belts
are shown below. Here, X, = 1 if the child did not survive and X, indicates the age in years.
(An age of zero implies that the child was less than 1 year old, an age of 1 implies the child
was more than 1 year old but not yet 2, and so on.)

Age Survivors  Fotalities

0 104 127
1 165 91
2 267 107
3 271 90
4 316 9%

Construct an approximate joint probability distribution for X, and X,.
Construct the conditional distribution of X, for fixed values of X,. Discuss the implicatiorrs

of these results. _
¢ Construct the conditional distribution of X, for fixed values of X,. Are the implications
e the same as in_part (b)? a
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{.D Let X, and X, denote the proportions of time, out of one workweek, that employees I and
I respcctlvely, actually spend performing their assigned tasks. The Joint relative frequency
behavior of X, and X, is modeled by the probability density function

I
@ Find P(X, <1/2, X, > 1/4).
b Find PX,+X,<10).
¢ Are X, and X, independent?

510 Referto Exerase 5 9. Find the probability that employee I spends more than 75% of the week
on her assigned task, given that employee II spends exactly 50% of the workweek on his

assigned task.
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54 An environmental engineer measures the amount (by weight) of particulate pollution in air

" samples (of a certain volume) collected over the smokestack of a coal-operated power plant.
Let X, denote the amount of pollutant per sample when a certain cleaning device on the stack is
not operating, and let X, denote the amount of pollutant per sample when the cleaning device
is operating, under similar environmental conditions. It is observed that X, is always greater—
than 2X,, and the relative frequency behavior of (X 1+ X,) can be modeled by

_ [k {}s,tlﬁlﬂﬁngl,?;c,gxl
fep %)= 0 elsewhere i

(Thatis, X, and X, are randomly distributed over the region inside the tnangle bounded by
X, =2,x, _0 and2x =x,.)

a Find the value of & that rnakes this a probability density function.

b Find P(X . > 3X,). (That is, find the probability that the cleaning device will reduce the
amount of pollutant by one-third or more.)

55 Refer to Exercise 5.4
0 Find the marginal density function for X .
b Find P(X, <0.5).
b e o B dmibgendents
5.6  Refer to Exercise 5.4.
@  Find the marginal density function of X,.
b Find P(X, <04).
¢ Are X, and X, independent?
d Find P(X, < 1/41X, =1).
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5.12°) A bus arrives at a bus stop at a randomly selected time within a 1-hour period. A passenger
arrives at the bus stop at a‘randomly selected time within the same hour. The passenger will
wait for the bus up to one-quarter of an hour. What is the probability that the passenger will
catch the bus? [Hint: Let X, denote the bus arrival time and X, the passenger arrival time, If
these arrivals are independent, then ' )

| 1 0<x <0<y <L

f ('t"lllsz =10 elsewhere

S12) A Kachserze Hime

i

A Now find PO, <X, < X, 1+ 1/4)]
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5.21 A particular-fast-food outlet is interested in the joint behavior of the random variables ¥, the -
total time between a customer’s arrival at the store and his leaving the service window, and ¥,
the time that the customer waits in line before reaching the service window. Since ¥, contains
the time a customer waits in line, we must have ¥, > Y. The relative frequency distribution
of observed values of ¥, and ¥, can be modeled by the probability density function

=¥
0 elsewhere

¢ Find P(Y, <2,Y, > 1).

b Find P(Y, 2 21,).

¢ Find P(Y, -, > 1). [Note: ¥, — ¥, denotes the time spent at the service window.]
d  Find the marginal density functions for ¥, and ¥,.

5.22 Refer to Exercise 5.21. If a customer’s total waiting time plus service time is known to be more
than 2 minutes, find the probability that the customer waited less than 1 minute to be served.

3.23  Refer to Exercise 5.21. The random variable ¥, — Y, represents the time spent at the service
window.

@ Find E(Y, -Y,).
b Find W -1
¢ Isithighly likely that a customer would spend more than 2 minutes at the service window?

3.24  Refer to Exercise 5.21. Suppose a customer spends a length of time y, at the store. Find the
probability that this customer spends less than half of that time at the service window.
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5.26 The National Fire Incident Reporting Service reports that, among residential fires, approxi-
mately 73% are in family homes, 20% are in apartments, and the other 7% are in other types
~ of dwellings. If four fires are independently reported in one day, find the probability that two

are in family homes, one is in an apartment, and one is in another type of dwelling.

5.27  The typical cost of damages for a fire in a family home is $20,000, the typical cost for an
apartment fire is $10,000, and the typical cost for a fire in other dwellings is only $2,000. Using
the information in Exercise 5.26, find the expected total damage cost for four independently
reported fires.

525) P = 973, y = 0120 oo /o= 0,07 ; 0=4¢

A 1 i
P(ff:-"‘z; 9A=1:‘VJ’=£): 4/ .O:33 . ©,20 -0’071:&'05’95
2/ 17 1)

5127’% C = 20000Y, +10000 Y, + 2000 Y3

i—/y/)::ﬂ/’,: Or?S- U = 2}92 J F/H;):&/w,4:&f£’; f/yj}: 5/0}-4
=9,2f

Fle) = £( 200009+ (0 800% + 2 00953
= 20 00 FLS,) #0008 F(Y3) # 2 900 (%)
_ 20 000 . 2192 + 10 900 . 8.5+ 2 80T 0,28 = 66 960

533 In a large lot of manufactured items, 10% contain exactly one defect and 5% contain more
than one defect. If ten items are randomly selected from this lot for sale, the repair costs total/

#
¥ 43, _/

where ¥, denotes the number among the ten having one c!efect and ¥, deqotes the n_umber
with two or more defects. Find the expected value and variance of the repair costs. Find the
variance of the repair costs. - s

5.33) pr20O jp =005 P ~ 0,855 ; A=,
FlY,)= Oct0.1d =1 ; ElYy )= 0,05, 20 = 915
vl , D= —10.010. 0,085 =095
Vel ) 210 090 40= 8.9 i Verlfp)>0c05.45.10=0,425

EC(Sr ) Ys) = ECI)+35(Y2) = 2+ 3.0:5 = 25
Ver L9+ 3 93) = Verl9h) + 9 Ver (92) + b Covl T %3) = 4, 875 .z
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3.34  Refer to Exercise 5.33. If ¥ denotes the number of items containing at least one defect among
the ten sampled items, find the probability that

a Y isexactly 2.
b Yisatleast 1.

Y i Binomiz! wﬁ% PEATS = O,0490S~0,/S
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