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Lab 6. Continuous random variables. Simulations in R. sgr. 3

Let
2 .

F(I]z;sm_l(ﬁ], for0< x> <1, 0 ya
:F@l:)-'é' | L <D

F(r)y=0forx <0, and F(z) =1 for = > 1.

L
(a) Check that F' is a valid CDF, and find the corresponding PDF f. This distribution %_ Mn(&) ’Le LQ\L)
>

is called the Arcsine distribution, though it also goes by the name Beta(1/2,1/2) (we

will explore the Beta in depth in Chapter 8). 1 4_
y &>

(b) Explain how it is possible for f to be a valid PDF even though f(z) goes to o0 as
x approaches 0 from the right and as x approaches 1 from the left.
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8. The Beta distribution with parameters a = 3. b = 2 has PDF 0 ’* & o

()=

(We will discuss the Beta in detail in Chapter 8.) Let X have this distribution. i Q &% (L- ) 04*‘"1.
(a) Find the CDF of X. O ’* A_

(b)

(

f(z) =122°(1-2z), for0 < z < 1.

b) Find P(0 < X < 1/2).

¢) Find the mean and variance of X (without quoting results about the Beta distribu- — ) :ge %
tion). T K

.t-,b.,q valid PHF » iQ(?*-)?O v ?%C’t)zo J& xeR_
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sgr.
9. The Cauchy distribution has PDF

| | X= "l& *?. ==
f(r):?T{I'F-TE}‘ P‘ Fl s

for all real . (We will introduce the Cauchy from another point of view in Chapter 7.)
Find the CDF of a random variable with the Cauchy PDF. Z p:' = 1
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Exercise 79. Bearing Works manufactures bearing shafts whose diameters are normally distributed with o =phareKnowledge
parameters p = 1. 0 = .002. The buyers specifications require these diameters to be 1.000 £ .003cm. 4‘ 0 :I‘_ 0 .00’5 ) to i ! H- A‘m%
What fraction of the manufacturers shafts are likely to be rejected?” If the manufacturer improves her )

quality control. she can reduce the value of 0. What value of o will ensure that no more than 1 percent ,*z
of her shafts are likely to be rejected? g Q':- d'-l
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: : R e o T i
Exercise 69. Let X be a random variable whose distribution function is F'(z) = a + b arctan 50 @ c R.
Find the constants a and b such that I satisfies the properties of a distribution function.

b

Exercise 70. The density function of a continuous random variable X is f(z) = — L r € R. Find
a? + x

the coefficient b and the distribution function of X.

Find the PDF at ex 69 and the CDF at ex 70. Compute the E[X], V[X] and P(-1<=X<=1) for both exercises.
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z
22.  The distance between two points needs to be measured, in meters. The true distance & N % g g
between the points is 10 meters, but due to measurement error we can t measure the %'*)7- T p— e'
distance exactly. Instead, we will observe a value of 10+¢, where the error € is distributed w\&-[r
N(0,0.04). Find the probability that the observed distance is within 0.4 meters of the

. 2
:11]::“ :1] tl = {“l[ltm eters). Give both an exact answer in terms of ® and an approximate Se':'t dx
& - v, mfucia \e  MWROWIg A Fhe
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. The Beta distribution with parameter ﬂﬂﬁ PDF
fz) = Q 2(1—z), for0< z < 1.
(We will discuss the Beta in detail in Chapter 8.) Let X have this distribution.

(a) Find the CDF of X .
(b) Find P(0 < X < 1/2).

(c) Find the mean and variance of X (without quoting results about the Beta distribu-
tion).

& a \alid PDF & {(qe);o GryxefiR.
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Exercise 88. The capacitances of certain electronic components have a normal distribution with a
mean g = 174 and a standard deviation o = 2.8. If an engineer randomly selects a sample of size n = 30
components and measures their capacitances. what is the probability that the engineer’s point estimate
of the mean p will be within the interval (173,175)?

Knowledge
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