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Expected Value, Variance and Quantiles for a

Random Variable: Exercises
Chapter 3



1. Let X be a random variable that takes on the values 0, 1, 2, and 3 with probabilities
1 3 2 4
100 100 100 10°

(a) Find E (X) and E (X?).
(b) Use the results of part (a) to determine the value of E[(X — px)?].
(c) Use the definition to calculate ox.
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Exercise 1h) and c)
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2. Let X be a continuous random variable and fx its density function

1/3, 0<z<1
fX(x)_{*i  l<z<4a’

gi’:

(a) Compute the expected value and the variance of X.

(b) Compute the expected value of Y that is given by

0, X<l
1, X>1

1

Y=9(X)={

(c) Compute the expected value of Z =2Y — 1.
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Exercise 2 h)
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Exercise 2 ¢)
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3. The demand of a certain product, in Kg, in a random day is well represented by the
random variable X with density function

1/5, 0<zx <5
0, otherwise -

Ix(z) = {

The firm that sells this product has a profit of 5 euros per Kg sold and a loss of 2 euros
per Kg that is not sold.

(a) How many Kg of the product should the firm have in stock to maximize the
expected profit?

(b) Assume now that X is a discrete random variable, with a probability function

fx(z) = % for = 0,1,2,3,4,5.

What is the expected profit?




Exercise 3 a)

X = Darnaomdt (iim K%)
1 (o<x<¢s)
Jg (x)={ s
X (o) (QUAG\W)
¥ = Rapﬁ«j{‘ (Am €)
Q = QMOW\szy am Aeck (qeR)

Y = Trmum (g, X) = 2 amax (0, @ x) =
{sx— 2(@-x) {?-X—QQ (o< x< Q)
$Q

S Q (Qe x € 5)




Exercise 3 a)
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Exercise 3 a)
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Exercise 3 h)
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4. Let X be a continuous random variable and fx its distribution. Prove that the expected

v — a, X<U?
b, X>0

is E(Y) = aP(X < 0) 4+ bP(X > 0).

value of
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5. Find E(X), E(X?) and 0% for the random variable X that has probability density

function

for0<x <2
elsewhere
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6. Let X be a discrete random variable such that

1/2, =0
fx(@x)=4¢1/3, z=1
1/6, = =2

Compute 7.
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7. Let X be a continuous random variable such that

T, O<xr<l1
fx(@)=1<1/2, 1<xz<?2
0, otherwise

Compute 7s.
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Exercise /

Note: In the last integral, instead of the Binomial theorem we could have used
integration by substitution, which would have been more convenient:
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8. Let X be a random variable that has probability density function

x/2 for0<z <1

1/2 forl<z <2

I (@)= (B3—z)/2 for2<z<3
0 elsewhere

(a) Find E(X), the median and the mode of X.
(b) Find E (X?).
(c) Use the results of part (a) and (b) to determine E (X? —5X + 3).
(d) Compute the standard deviation.




Exercise 8 a)
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Exercise 8 b)
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Exercise 8 ¢)
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Exercise 8 d)




9. Find the expected value, the median and the mode of the discrete random variable X
having the probability distribution fy(z) = |z —2|/7, x = —1,0,1, 3.
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