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Continuous Random Variable: Exercises

Probability Density Funcion (PDF) and Cumulative Distribution
Function (CDF)



13. The probability density of the random variable Z is given by

falz) = { kz%'z z>0

z2<0
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14. Find the cumulative distribution function of the random variable X whose probability
density is given by
1
31
fx(x)=13 2<z2<4
0, elsewhere.

Also sketch the graphs of the probability density and distribution functions.




Exercise 14

| found F(x) using only graphical inspection and the formula for the area of
rectangles. But here are the auxiliary calculations to obtain F(x) via integration
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Exercise 14
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Exercise 14

5 O<z<1
fx(@) =43 2<z<4

0, elsewhere.

o (x <o)
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15. Find the cumulative distribution function of the random variable X whose probability
density is given by

5 0<z<1
1 l<zr<?2

x — 2'.‘ —_—
fx(@) 32 2<r<3
0, elsewhere.

Also sketch the graphs of these probability density and distribution functions.




Exercise 15

3 0<z<1

1 l<zr<2
z)=4¢7% -

fx(@) 2 2<z<3

0, elsewhere.
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Exercise 15
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16. The cumulative distribution function of the random variable X is given by

1= +x)e” forz>0
Fx(z) = { 0 elsewhere

Find P(X < 2), P(1 < X < 3), and P(X > 4).




Exercise 16
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17. The distribution function of the random variable X is given by

0, r<—1
FX{:B)Z %11 _]-S‘T<]-
1 x> 1.

1

Find

a) the probability function fx;




Exercise 17 a)
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Exercise 17 b) and c)

CP(a¢x<3) = F(3)- R(ad)=17-1= 0



18. The cumulative distribution function of the random variable Z is given by

0 for z < =2
Fz(z) =14 % for —2<2<2
1 for z > 2

a) Sketch the graph of the distribution function Fyz;

b) Is Z a continuous random variable? Why?
¢) Compute P(Z = —-2), P(Z=2), P(-2< Z < 1),and P(0 < Z <2).




Exercise 18 a) and h)
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Exercise 18 c)

C)
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19. Let X be a random variable with cumulative distribution function given by

0, x <0

1y, 0<z2<1
Fx(z) = ‘15’ - .

1, r =2

a) Prove that X is a mixed random variable;

b) Calculate the probabilities: P(X < 1/2), P(X < 3/2), P(1/2 < X <2), P(X =
1), P(X > 1), P(X =2).




Exercise 19
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20. If the probability density of X is given by

L O<x<?2

fx(z) = {55

0, elsewhere

a) Compute the cumulative distribution function of ¥ = X?3.

b) Compute the probability density function of ¥ = X3.




Exercise 20 a)
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Exercise 20 a)
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Exercise 20 h)
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21. Let X be a discrete random variable such that

1
P(X = 3:) — ?1 Wlth T e {_3, _27 _1101 11 2?3}

Determine the probability function of Y = X? — 3X.




Exercise 21
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Exercise 21
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22. If the probability density of X is given by

2 <<l
= 27 R
Ix(@) { 0, elsewhere

Determine the cumulative distribution function of ¥ = |X| and Z = X?2.




Exercise 22
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Exercise 22

o (y<1)
Foly) = { y> (o<y<1)
1 (y>1)

2

(0<y<H)




Exercise 22
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23. A company has received €1 million to invest in one of two projects. With probability
1/3 the firm invests in project 1, and, with probability 2/3, the firm invests in project
2. Let X; be a discrete random variable that represents the return of project 1, in
millions of €, and X, a continuous random variable that represents the return , of
project 2, in millions of €. The cumulative distribution function of X is given by

.

0, <
1/3, 0<z<l1
Fx(z)=¢1/2, 1<z<2,
7/10, 2<x<3
1, z =3

19

and the probability density function of X, is given by

1/3, 0<z<1
fxa(z) = %‘T! I<z<4
0, otherwise

(a) Compute the probability function of Xj.
(b) Compute the cumulative distribution function of X,
(¢) If the firm invests in project 1, what is the probability that it gets back more than
2 million? Compute the same probability in case the firm invests in project 2.
(d) Compute P(X2 > 1|Xs < 3).
(e) Let X be the amount, in millions of €, received by the company after its invest-
ment.
i. Find the cumulative distribution function of X . Classify the random variable.
ii. Compute the probability that the firm receives at least 3 million.

iii. Compute the probability that the firm has a negative profit (profit = amount
received minus amount invested).




Exercise 23 a)
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Exercise 23 b). ¢l and d)

1/3, 0<z<1
fXg(I) = %:E, 1<z<4
0, otherwise
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Exercise 23 e)
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Exercise 23 e)
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Exercise 23 e)
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