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AUXILIARY PROBLEMS 

·1. ~ive politicians meet at a party. How many handshakes are 
exchanged if each politician shakes hands with every other 
politician once and only once? Cf)::jo 

~2. Assuming a year has just 365 days in it, what is the probability 
no two people in a room containing n persons have the same 
birthday? ·Jf:4-

-3. An urn contains 3 red balls, 4 white balls, and 5 blue balls. 
Another urn contains 5 red balls, 6 white balls, and 7 blue balls. 
One ball is selected from each urn. What is the probability 
(a) both are white (b) both are the same color? '.:L .;;:~:-, L 

1 + 7 ) ·:;;_:z .- '1 

·4. Two fair dice are tossed. What is the probability that the sum 
of the dice will be equal to k, for each integer k from 2 to 12 
inc 1 us i ve? 

-5. Given a group of 4 people find the probability that at least two 
o f t hem h a v e t he s am e b i r t h d a y • 1 - ii.j~ / 3 ro. ') 'I 

6. A sample of 3 television sets is selected (without replacement) 
from a lot of 30 sets. If there are 5 defective sets in the lot, 
what is the probability the sample contains no defectives? 
3 defectives? 1 defective and 2 non-defectives? {})e~..:~) 

~(.10) . 

7. An electrical circuit consists of 4 switches in ser{6s. Assume 
the operations of the four switches are independent. If for 
each switch the probability of failure (i.e., remaining open) 
is .02, what is the probability of circuit failure? .c-7'' 

8. Rework (7) for the case that the circuit consists of 4 switches 
in parallel. ~>'x.Jo-,;c 

9. An electrical assembly consists of two parts connected in series 
in the order A followed by B. The probability A is defectiVe is 
,025 and the probability B is defective is .011. What is the 
probability of having a defective assembly? A non-defective 
assembly? An assembly that fails only because part B is def(:lctJve? 

. ,n,f ~o.,; ~~ 
ttiCliZf; .A&'/ 

10. Consider a four engine aircraft (two nn each wing) where th~~ 
probability of an engine failure is .05. Assume that the 
probability of one engine failing is independent of the behavior 
of the others. What is the probability of a crash if the engine 
can fly on any tw_9 engines? If the plane requires at least one 
eng i n e opera t in g () n e a c h s i de i n order to rem a i n i n the a i r? 

11. Three operators (A,B, and C) alternate in operating a certain 
machine. The number of parts produced by A, B, and C are in the 
ratio 3:4:3; and of the parts produced I% of A's, 2% of B' s and 
5% of C' s are defective. (a) If a part is drawn from the output 
of their machine, what is the probability it is defective? (b) A 
part is drawn at random from the machine and is found to be 
defective. What is the probability A produced it? B produced 
it? C produced it? 
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-12. Two seeds are chosen from a packet containing seven seeds, two 
which produce blue flowers, three that produce white, and two 
that produce red. What is the probability both seeds produce 
flowers of the same color? (a) Solve by listing sample points 
(b) Solve by using combinatorial methods. ,~ 

li}~ 

~3. How many four-digit numbers can be formed from the digits 5, 
6, 7, 8, 9 if each digit can be used only once? If the digits 

b d? 00 c a n e r e p e a t e '(' (,, /' ,}-

~4. How many distinguishable ways can the letters in the word 
"charm" be arranged? In the word "church"? ,,1 

,~"~.! :: I /_!G ~ h l ? ! ~~ i 1r t_:; 

15. A supermarket is having a sale of unlabeled cans. Included in 
the sale are 200 cans of corn, 300 cans of beets, and 500 cans 
of peaches. What is the probability that the first housewife 
will get a can of vegetables? of corn? Are these two events 
independent? mutually exclusive? Given that she draws a can of 
vegetables, what is the probability that it will be corn? 

16. Each of two packages of six flashlight batteries contain exactly 
two inoperable batteries. If two batteries are selected from 
each package, what is the probability that all four batteries 
w i 11 function? 

17. Refer to Problem 16. Suppose that two batteries were randomly 
selected from package No. 1 and mixed with those in package No. 2. 
Then two were randomly drawn from the eight in package No. 2. 
What is the probability that both will function? 

18. Madame L. has a jewel box containing four ornate rings. One ring 
has a diamond and an emerald; another a diamond and a topa2; 
a~other an emerald and a topa2; and the other five pearls. Show 
that the events A: she will select a ring with a diamond, 
B: she will select a ring with a topa2, C: she will select a 
ring with an emerald are pairwise independent but not mutually 
independent. 

19. You plan to make two throws of a die. Let X denote the number 
of times a one will turn up and Y denote the number of times a 
two will show up. 
(a) Describe the probability space on which X and Y are defined. 
(b) Construct a table giving the joint probability function of 

X and Y. 
(c) Determine the marginal probability functions of X and Y 

directly from the original probability space. 
(d) Determine the marginal probability functions of X and Y from 

the joint probability function. 
(e) Are X and Y independent? 
(f) Find the conditional probability functions of Y for all 

possible outcomes of X. 
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(Meyer, 5.11) 
the following 

The radient energy E (in BTU/hr/ft 2 ) is given as 
function of temperature T (in degrees fahrenheit) 

. 4 
E 

_ .173T 
- 8 • 

10 
Suppose that the temperature T is a random 

variable with density function 

1 -2 f(t) = 200 t for 40 < t ~ 50. 

Find the density function of the radiant energy E. 

e61. (Meyer, 5.12) To measure air velocities a tube (known as a 
Pitot static tube) is used which enables one to measure differ
ential pressure. This differential pressure is given by 

P = ~ dV
2

, where d (a constant) is the density of the air and 

V is the wind speed (mph). If V is a random variable uni
formly distributed over 10 < V ~ 20, find the density function 
of P. 

62. (Meyer, 8.22) The probability of a successful rocket launching 
is .8. Suppose that launching attempts axe made until three 
successful launchings have occured. What is the probability 
exactly 6 attempts will be necessarJ? What is the probability 
fewer than 6 attempts will be required? 

~63. (Meyer, 8.24) Consider the situation of Problem 62. Suppose 
that each launching attempt costs ~5000. In addition, a 
launching failure results in an additional cost $500. Evaluate 
the expected cost for the situation described. 

~~64. (Meyer, 8.8) Particles are emitted from a radioactive source. 
Suppose that the number of such particles emitted during a one
hour period has a Poisson distribution with parameter A• A 
counting device is used to record the number of such particles 
emitted. If more than 30 particles arrive during any one-hour 
period, the recording device is incapable of keeping track of 
the excess and simply records 30. If y is the random variable 
defined as the number of particles recorded by the counting 
device, obtain the probability distribution of Y. 

"-~6 5 • (Me y e r , 8 • 1 2 ) A r ad i o a c t i v e so u r c e i s o b s e r v e d d uri n g 7 t i me 
intervals each of teh seconds in duration. The number of 
particles emitted during each period is counted. Suppose that 
the number of particles emitted, say X, during each observed 
period has a Poisson distribution with parameter 5.0. (That is, 
particles are emitted at the rate of .5 particles per second.) 

(a) What is the probability that in each of the 7 time intervals, 
4 or more particles are emitted? 

(b) What is the probability that in at least 1 of the 7 time 
intervals, 4 or more particles are emitted? 
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,~66. (Meyer, 8.13) It has been found that the number of transistor 
failures on an ~lectronic computer in any one hour period may be 
considered as a random variable having a Poisson distribution 
with parameter .1. (That is, one the average, there is one 
transistor failure every 10 hours). A certain computation 
requiring 20 hours of computing time is initiated. 

(a) Find the probability that the above computation can be 
successfully completed without a breakdown. (Assume that 
the machine becomes inoperative only if 3 or more transistors 
fail.) 

(b) Same as (a) except that machine becomes inoperative only if 
2 or more transistors fail. 

67. (Meyer, 8.14) In forming binary numbers with n digits, the 
probability an incorrect digit will appear is, say .002. If 
the errors are independent, what is the probability of finding 

(a) zero, (b) one, (c) more than one incorrect digits in a 
25 digit binary number? (d) If the computer forms 106 such 
25 digJt numbers per second, what is the probability that an 
incorrect number is formed during any one second period? 

68. (Freund, Prob. 15, page 29) Enumerate the number of ways in 
which 5 indistinguishable apples can be distributed among 3 
children if there is no restriction as to the number of apples 
any one child can receive. What would be the answer if each 
child had to receive at least one apple? 

69. (Freund, Prob. 16, page 29) Problem 68 deals with a simple 
problem of occupancy theory arising in physics, namely the 
problem of determining the number of ways in which r indis
tinguishable particles can be distributed among n cells, with 
no restriction as to the number of particles permitted in any 
one cell. Show that the answer to this general question is 

(n + ~ - 1) and use this result to verify the answer obtained 

in Problem 68. (Hint: considering the special case where 
r = 5 and n = 3 and using bars to separate the particles in 
the various cells, plpplpp, for example, is an arrangement 
where the first cell contains 1 particle while the second and 
third contain 2. Considering all such arrangements of p's and 
bars, the result follows immediately.) 

70. (Freund, Prob. 17 9 page 30) ~P.anc~ ~heory. Find (a) the 
number of ways in which r distinguishable particles can be 
distributed among n cells with no restriction as to the 
number of particles allowed in any one cell, and (b) the number 
of ways in which r indistinguishable particles can be dis
tributed among n cells with at least 1 particle in each cell. 
[For part (b) assume that r ~ n.] 



Page 12 

--71. (Freund, Prob. 9, page 151) If z is a random variable having 
the standard normal distribution, use Table III to find 
(a) the probability that z assumes a value greater than 2.68 
(b) the probabi 1i ty that z assumes a value. less than 1. 73 
(c) the probability that z assumes a value greater than -0.66 
(d) the probability that z assumes a value less than -1.88 
(e) the probability that z assumes a value between -1.05 and 

-1.65 
(f) the probability that z assumes a value between -0.05 and 

1.05. 

72. (Freund, Pro b. 10.9 page 152) If z is a random variable having 
the standard normal distribution, use Table III to find z so 
that 
(a) the probability that z assumes a value between 0 and z 

is 0.4515 
(b) the probability that z assumes a value greater than z 

0.3121 
(c) the probability that z assumes a value less than z is 

0.4562 
(d) the probability that z assumes a value between -z and 

is 0.7416 

·--,73. (Freund, Prob. 13, page 152) The density of certain glass 
bricks is a random variable having a normal distribution with 
~ = 2.480 and a = 0.03. Below what density can we expect to 
find the lightest 20 per cent of these bricks? 

is 

z 

74. (Freund$ Prob. 14, page 152) If one ball bearing is selected at 
random from a very large shipment, its diameter is a random 
variable whose distribution is normal with ~ = 0.397 in. and 
a = 0.005 in. What is the probability that the diameter of a 
ball bearing thus selected will exceed 0.400 in.? 

75. (Freund, Prob. 15, page 152) The lifetime of a certain kind of 
battery is a random variable having a normal distribution with 
~ = 300 hours and a = 35 hours. Find the probability that one 
of these batteries will have a lifetime of more than 320 hours. 
Also find the value above which we can expect to find the best 
25 per cent of these batteries. 

76. (Freund, Prob. 3, page 141)kGiven the joint density 

[
0+ X + X )

3 
f(x 1,x2 > = 1 2 for x

1 
> 0 and 

0 elsewhere 
find k and the marginal densities of x

1 
the conditional density of x1 given that 
value x2 • 

and l 2 • Also find 

x2 assumes the 



77. (Freund, Prob. 8, page 

for 0 < x < 3 and 0 
check whether x and 

2 (b) Given f(x,y) = 81 
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1 2 2 142) (a) Given f(x,y) = 81 x Y 

< y < 3, and f(x,y) = 0 elsewhere, 
y are independent. 

2 2 x y for 0 < x < y and 0 < y < 3, 

and f(x,y) = 0 elsewhere, check whether x and y are 
independent. 

78~ (Freund, Prob. 9, page 142) Suppose that the price of a certain 
item (in dollars), which depends on the cost of production and 
prices of raw materials, may be looked upon as a random variable 
having the uniform density 

for 0.20 < p < 0.40 

elsewhere 

For a fixed price p, total sales (in 10,000 units) may be 
looked upon as a random variable having the conditional 
exponential distribution 

-ps 
r p • e 

f(slp) ={
0 

for s > 0 

elsewhere 
What is the probability that sales of this item will exceed 
25,000 units? 

79. (Freund, Prob. 1, page 88) Given a joint probability distribu
tion whose values f(x,y) are 

find 

f(l,l) = 5/27 

f(2,1) = 4/27 

f(3,1) = 2/27 

f(l,2) = 1/27 

f(2,2) = 3/27 

f(3,2) = 3/27 

(a) the marginal distribution of X 
(b) the marginal distribution of Y 

f(l,3) = 3/27 

f(2,3) = 4/27 

f(3,3) = 2/27 

(c) the conditional distribution of X given that the value 
of Y is 2 

(d) the conditional distribution of Y given that the value 
of X is 1 

80. (Freund, Prob. 4, page 88) Check whether the two random vari~ 
ables of Problem 79 are independent. 
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81. (Meyer, Prob. 7.39) The following example illustrates that 
p = 0 does not imply independence. Suppose that (X,Y) has a 
joint probability distribution given by the table: 

~ -1 0 1 

(]) Lil 'T· 
-1 Ca) 

"'····~ 

0 m 0 [1 
'T) fJ] G_'·. 1 (o/ ·' ..... ~ 

( a ) 5 h ow t h a t E ( X Y ) = E ( X ) E( Y) an d h en c e p = 0 • 

(b) Indicate why X and Y are not independent. 

(c) Show that this example may be generalized as follows. The 
choice of the number ~ is r.ot crucial. What is important 

is that all the circled values are the same, all the boxed 
values are the same, and tlw center value equals zero. 
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20. A coin is to be tossed. If heads comes up, a die will then be 
tossed; while if tails comes up, the coin will be tossed again. 
Assign the number 1 to heads and the number 0 to tails, and let 
X denote the number to com1 up on the first toss and Y denote 
the number to come up on the second toss. Repeat Parts (a) 
through (f) of Problem 19. 

•21. An equipment salesman can contact either one or two customers 
pet day with probability 1/3 or 2/3, respectively. Each contact 
will result in either no sale or a ~50,000 sale with probability 
9/10 and 1/10, respectively. What is the expected value of the 
daily sa 1 e s? ra.~ :,~ 

22~ Suppose that weather recor~s show that on the average 3 of the 
30 days in November are rainy days. (a) Assuming a binomial 
distribution with each day of Nove~ber as an independent trial, 
find the probability that next November will have at most 2 
rainy days. (b) Give reasons why you may not be justified in 
using the binomial distribution in solving (a). 

23. Use the Poisson approximation to the binomial distribution to 
solve 22 (a). 

24. Use the Poisson approximation to the binomial distribution to 
calculate the probability that at most 1 person in a group of 
500 will have a birthday on Christmas. Assume 365 days in the 
year. 

•25. If one is given a set of data x1, x2 , ••• , Xn, the mean X and the 

variance s2 for the data are defined by 

26. 

n 

x = ~ 
i= 1 

n 

X. 
1 

n 

and s2 = ~ (Xi - x> 2 

i= 1 
n 

Compare these definitions with the definitions of the mean and 
variance of the discrete random variable and prove that 

n 

s2 = L xi2 
i:i:: 1 

n 

x2 • Then find the mean and variance for the 

following data which represent final averages for 5 students in 
a certain course: 93, 78, 70, 60, 45. 

The correlation coefficient for two random variables X and Y is 
defined to be 

a) Find the correlation coefficient in Problem 1 on Page 113 of 
Freund. (b) Find the correlation coefficient for the example 
on page 113 of Freund's book. 



27. 
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The correlation coefficient between the X' s and 
data consisting of ordered pairs (X 1, Y1), <x2 , 
is defined to be 

Y' s in a set of 
¥2), ••• , (Xn, Yn) 

n 

r = ~(Xi - X)(Yi - Y) 
i= 1 

Compare this definition with the definition given in Problem 26 
and prove that 

r = 
n 

\ X.Y. - nXY L 1 1 

i= 1 

-2 - nY 

Then find the correlation coefficient for the following data 
which represent the entrance examination scores and final 
averages of five students in a given freshman mathematics course: 

Student entrance test score final course averag~ 
1 30 90 

2 20 70 

3 25 75 

4 35 85 

5 15 60 

~28. If f(x) = (3x2 if O<x<l is the density function of a 
o otherwise 

continuous random variable X, find the number a such that 
P~(X>a) = Pr(X<a). Also, find the number b such that 

P r ( X> b ) = • 0 5 • 

-29. Suppose the life in hours of a certain kind of radio tube has 
the density 

Y-( a) 

)(( b) 

(c) 

f(x) = [100/x2 if x>lOO 
0 otherwise 

What is the probability that none of three such tubes in a 
given radio set will hove to be replaced during the first 
150 hours of oparation? 
What is the probability all three of the original tubes will 
have been replaced during the first 150 hours of operation?~ 
In this model what is the mean life of these tubes? What 
is your reaction to this result? 



30. Given f(x) 

(a) Y = 1/X 

for x>O , 
otherwise 

(b) Y = logeX 
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find the density functions of 

e31. A bombing plane carrying three bombs flies directly above a 
railroad track. If a bomb falls within 40 ft. of the center of 
the track, the track will be sufficiently damaged to disrupt 
traffic. With a certain bombsight the density of points of 
impact of a bomb is 

( lOO+x)/10000 
f(x) = -., ( 100-x)/ 10000 

'.... 0 

for -lOO<x<O 
for O<x<lOO 
otherwise 

where x represents the deviation from the aiming point, which 
is the center of the track in this case. If all three bombs are 
used, what is the probability that the track will be damaged? 

832. Referring to the above problem, the planes can carry eight bombs 
of smaller si~e but one of these must hit within 15 ft. of the 
center of the track to damage it. Should t.he lighter or heavier 
bombs be used on this mission? 1 (,? ;JI))H'' 

33. Rework the above two problems assuming that the density function 
for X is normal with the same mean and variance as that of the 
density function given in Problem 31. 

e34. A country filling station is supplied with gasoline once a week. 
If its weekly volume X of sales in thousands of gallons had 
density function 

for O<x<l 
otherwise 

what must be the capacity of its tank in order that the proba
bility that its supply will be exhausted in a given ~eek shall 
be .o 1? 1"\1.·"'11 

--35. Work the above problem assuming that X has a normal distribu
tion with the same mean and variance as that of the given 
density function. 

•36. Suppose you plan to choose a number X at random between 0 and 
1 and then to draw a chord at distance X from the center of a 
circle of radius 1. What is the probability that the length of 
the chord will be less than the side of an inscribed equilateral 
tria ng 1 e? 

37. Suppose you plan to choose at random a number Y between 0 and 
n and then to draw a chord having a central angle Y in a circl• 
What is the probability that the length of the chord will be less 
than the side of an inscribed equilateral triangle? 
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~.38. A college professor in a university much larger than Rose 
Polytechnic Institute has a course with a thousand students in 
it (It can happen!). He gives the students an examination and 
obtains an average score of 60 (out of 100) with a standard 
deviation of 13. He assumes (since he has so many scores)that 
the scores are normally distributed with mean ~ = 60 and cr = 13. 
Under this ass~yiQll: 

(a) What is the probability a student gets a score of more than 
100? Comment on your answer. 

(b) At l~ast what score should a student have to get an A on 
the test if the professor decides he will give 5% of the 
s t u den t s A ' s? 

(c) If the professor decides to fail a student if he gets a 
score below 45, how many of the 1000 students would be 
expected to fail? 

·39. (Meyer, 1.15) A certain type of electric motor fails either by 
seiz~re of the bearings, or by burning out of the electrical 
windings, or by wearing out of the brushes. Suppose that 
sei~ure is iwice as likely as burning out, which is four times 
as likely as brush wearout. What is the probability failure 
will be by each of these mechanisms? 5!t;:~~~-~ 'f/'1'" 

~~;,;z 8(13 

~40. (Meyer, 2.6) A lot consists of 10 ~articles, 4 with minor 
defects, and 2 with major defects. One article is chosen at 
random. Find the probability that 
(a) it bas no defects. 

1cL 
I<' 

_:1:_ 

(b) it has major defects. 
jl) 

no 
(c) it is either good or has major defects. 

·'4L (Meyer, 2.7) If from the lot of articles described in Problem 
40, two articles are chosen without replacement, find the 
probability that 

:;_ 

If} (e) exactly one is good (a) both are good 

(b) both have major 

(c) at least one is 

de f e c t s ;/-;- (f) neither has major defects ~ 
,j •) ~-

good .'1 (g) neither is good . .L 
.;- 1 

(d) at most one is good 

42. (Meyer, 3.9) In a bolt factory, machines A, B, and C manu
facture 25, 35, and 40% of the total output, respectively. 
Of their outputs 5, 4, and 2%, respectively, are defective 
bolts. A bolt is chosen at random and found to be defective. 
What is the probability the bolt came from Machine A? B? ~ 

e43. (Meyer, 3.10) Let A and B be two events associated with 
experiment. Suppose P(A) = .4 while P(A.UB) = .7, let 
P(B) = p. 
(a) For what choice of p are A and B mutually exclusive? 
(b) For what choice of p are A and B independent? 

an 
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e44. (Meyer, 3.13) A binary number is one composed only of the digits 
zero and one. (For example, 1011, 1100, etc.) These numbers 
play an important role in the use of electronic computers. 
Suppose that a binary number is made up of n digits. Suppose 
the probability of an incorrect digit appearing is p and that 
errors in different digits are independent of one another. What 
is the probability of forming an incorrect number? 

e45. Four radio signals are emitted successively. If the reception 
of any one signal is independent of the reception of another and 
if these probabilities are .1, .2, .3, and .4, respectively, 
compute the probability G signals will be received for 
G ; O, 1, 2, 3, 4. 

--46. (Meyer, 4.3) Suppose that the random variable X has possible 
values l,t 2, 3,9 • • • and P(X = j) = (1/2)j for j = 1 .t 2 ' 3 , • • • • 
(a) Compute P(X is even). 
(b) Compute P(X L, 5). 
(c) Compute P(X is divisible by 3). 

-•47. (Meyer 4.6) Rockets are launched until the first successful 
launching has taken place. If this does not occur within 5 
attempts, the experiment is halted and the equipment inspected. 
Suppose that there is a constant probability of .8 of having 
a successful launching and that successive attempts are inde
pendent. Assume the cost of the first launching is K dollars 
while subsequent launchings cost K/3 dollars. Whenever a 
successful launching takes place, a certain amount of information 
is obtained which may be expressed as financial gain of C 
dollars. If T is the net cost of this experiment, find the 
probability distribution of T 

4148. (Meyer, 4.14) The percentage of alcohol (100 X) in a certain 
chemical may be considered as a random variable, where X, 
0 < X< 1 has the following density function 

f(x) = 20x3 (1 - x) For 0 < x < 1 

(a) Obtain an expression for the cumulative 
F(x) and sketch its graph. ~x·-~xs 

( b ) F i n d P ( X < 2 I 3 ). 5 ( 1) ''- 4 ( ~):: 

distribution functior 

(c) Suppose that the selling price of the above chemical depends 
on the alcohol content. Specifically, if 1/3 < X < 2/3, 
the chemical sells for cl dollars per gallon; otherwise 
it sells for c2 dollars per gallon. If the cost is C3 
dollars per gallon, find the probability function of the 
net profit per gallon. r;!(~)~ ct~'ai,;;~ lil~·3 
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(Meyer, 4.16) The diameter of an electric cable, say X, is 
assumed to be a continuous random variable with density function 

f(x) = 6x(l - x) for 0 < x < 1 

(a) Check that f(x) is a good density function and sketch it. 

(b) Obtain an expression for the cdf of X and sketch it. Z\' ,:>v' 

(c) Determine a number b such that 

P(X < b) = 2P(X > b). 

(d) Compute P(X < 1/2 I 1/3 < X< 2/3). 

(Meyer, 4.18) Let X be the life length of an electronic 
device (measured in hours). Suppose that X is a continuous 
random variable with density function f(x) = G/xn for 
2000 (X ( 10,000, 

(a) For n = 2 determine G. 

(b) For n = 3 determine G. 

(c) For general n determine G. 

(d) What is the probability the device will fail before 5000 
hours have elapsed? 

(e) Sketch the cdf for (c) and determine its algebraic form. 

•51. (Meyer, 4.25) Suppose that the life length (in hours) of a 
certain radio tube is a continuous random variable X with 
density fun'ction f(x) = 100/x2 for x > 100. 

(a) What is the probability that a tube will last less than 
200 hours if it is known that the tube is still functioning 
after 150 hours of service? 

(b) What is the probability that if 3 such tubes are installed 
in a set, exactly one will have to be replaced after 150 
hours of service? 

(c) What is the maximum number of tubes that may be inserted 
into a set so that there is a probability of .5 that after 
150 hours of service all of them are still functioning? 

•52. (Meyer, 7.1) Find the expected value of the following random 
variables: 
(a) The random variable T defined in Problem 47. 

(b) The random variable X defined in Problem 50. 

•53. (Meyer, 7.2) Show that E(X) does not exist for the random 
variable X defined in Problem 51. 
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854. (Meyer, 7.4) In the manufacture of petroleum, the distilling 
temperature, say T0 (degrees centigrade) is crucial in 
determining the quality of the final product. Suppose that T 
is considered as a random variable uniformly distributed over 
the interval 150 ~ T < 300. Suppose that it costs C1 dollars 
to produce one gallon of getroleum. If the oil distills at a 
temperature less than 200 c, the product is known as naptha and 
sells for c2 dollars per gallon. If it is distilled at a 
temperature greater than 200°C, it is known as refined oil dis
tillate and sells for c3 dollars per gallon. Find the 
expected net profit per gallon. 

e55. {Meyer 7.5) A certain alloy is formed by combining the melted 
mixture of two metals. The resulting alloy contains a certain 
percent of lead, say X, which may be considered ,a random 
variable with density function. f(x) = 3/5 • lo-5 x(lOO - x) 
for 0 < x < 100. Suppose that P, the net profit realized in 
selling this alloy (per pound) is the function of the percent 
content of lead P = c1 + C2 X. Compute the expected profit 
per pound. 

•56. (Meyer, 7.6) Suppose that an electronic device has a life length 
X (in units of 1000 hours) which is considered as a random 
variable with density function f(x) = e-x for x > 0. Suppose 
the cost of manufacturing one such item fs $2.00. The manu
facturer sells the item for ~5.00 but guarantees a total refund 
if X~ .9. What is the manufacturer's expected profit per 
it em? 

•57. (Meyer, 7.9) A lot of 10 electric motors must either be totally 
rejected or sold depending on the outcome of the following pro
cedure: Two motors are chosen at random and inspected. If one 
or more is defective, the lot is rejected. Otherwise it is 
accepted. Suppose each motor costs $75 and is sold for $100. 
If the lot contains 'l defective motor what is the manufacturer's 
expected profit? 

e58. (Meyer, 5.8)·A fluctuating electric current I may be considered 
as a uniformly distributed r~ndom variable over the interval 
9 ~I < 11. If this current flows through a 2-ohm resistor, 
find the density function of the po~r P = 2I2. 

•59. (Meyer 5.9) The speed of a molecule in a uniform gas at equi
librium is a random variable V with density function 
f(v) = av2 e-bv

2 
for v > 0 where b = 2~T and G, T, and m 

denote Boltzman•s constant, the absolute temperature and the 
mass of the molecule, respectively. 
(a) Evaluate the constant a (in terms of b)[Hint: Use the fact 

+8 

.fo 
2 Jjj_ -x d n e x = 2 

and integrate by parts.] 

(b) Derive the density function of the kinetic energy of the 
mv2 

molecule W = - 2- • 
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accepted. Suppose each motor costs $75 and is sold for $100. 
If the lot contains 'l defective motor what is the manufacturer's 
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as a uniformly distributed r~ndom variable over the interval 
9 < I < 11. If this current flows through a 2-ohm resistor, 
find the density function of the poEr P = 2I2. 
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librium is a random variable V with density function 
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