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Random Experiments, Sample Space and
Events: Exercises



1. A box contains 5 balls of which 2 are black. The black balls are numbered 1 and
2, the others 3 to 5. Two balls are randomly taken out one after the other without
replacement. The numbers on the two balls are observed.

a) List all the elements of the sample space associated to this random experiment.
b) From the sample space, define the following events:

Ay - The first ball observed is black;

As - The second ball observed is black;

As - The two balls taken out are black;

Ay - At least one of the two balls are black;

Exactly one of the two balls are black;

The sum of the numbers in the two balls is greater than seven.
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Exercise 1h)
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Exercise 1h)
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5. Let A, B and C be three events in the sample space S. Verify which of the following
is true. Justify your answer.

a) (ANB)UC =AN(BUC);
b) (ANB)NC =AN(BNC);
¢c) S\(ANB)=AUB.




Exercise 5
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6. Let A and B be two events in the sample space S. Show that

a) P(ANB) > P(A)+ P(B) — 1;
b) P(ANB) < P(A) + P(B);

¢c) AC B= P(ANB) = P(A);
d) P(AN B) < min(P(A), P(B))




Exercise 6 a) and h)
a )
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Exercise 6 ¢) and d)
e )
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Probabhility: Exercises

Concept of Probability, Probability of the Union, Probability
of the Intersection, and Probability of the Difference

14



Probability: Rules

» 0<P(4A) <1, VA€ Espacgo dos acontecimentos

> P(Q)=1

» P({HN=0

Probability of the complement of A

> P(A)=1-P(4) e P(A)+P(4)=1

» Se Ac B (Se arealizacao do acontecimento B implica a realizacao do
acontecimento 4), entdao P(4) = P(B)

Probabilidade da diferenca: P(A-B) = P(A\B) e P(B-A) = P(B\A)

» P(4-B)=P(4)—P(4AnB)

Probability of the diference of two events




Venn Diagram / Operations with events

Probability of the union of two events
AUB

A B De Morgan's Laws:

AUB=ANB and ANB=AUB

Probability of the diference of two events

Baseado em https://docente.ifrn.edu.br/julianaschivani/disciplinas/matematica-iii/probabilidade/slides-4-probabilidade



Probability of the Union of Events
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https://docente.ifrn.edu.br/julianaschivani/disciplinas/matematica-iii/probabilidade/slides-4-probabilidade




Probability of the Union of Events

P(A UB) = P(A) + P(B) — P(ANB)
A B

https://docente.ifrn.edu.br/julianaschivani/disciplinas/matematica-iii/probabilidade/slides-4-probabilidade



Probability of the Union of Events: Mutually
Exclusive Events

Mutually Exclusive Events: Two events having no elements in common are
said to be mutually exclusive (or Disjoint or Incompatible). In other words,
the events A and B, with A, B C 5, are disjoint if

AnB=0. Empty set

A UB) = P(A) + P#B)

https://docente.ifrn.edu.br/julianaschivani/disciplinas/matematica-iii/probabilidade/slides-4-probabilidade



8. In the manufacturing of a product, two errors may occur. The error A occurs 10%
of the time and the error B occurs 5% of the time. Additionally, in 12% of the time,
either A or B occur. Compute the probability that a random unit of the product has

a) both errors;
b
¢
d

only A
only B

)
)
)
)

1no error.




Exercise 8
P(AuUR)Y= 012

P(A) = 0.1
P(R) = 00¢
a)
P(AnR) = P(A)r P(RB)-P(AVR)-=

= 0.1 « 00§ — 012 = O.02
L) P(ANR) = P(AY- P(ANB) =01 —-003 = 00
¢) PCRNA)Y = P(B)-P(ANB) =0.05-0.02= 002

[- 042 = 0. 8%

d) P(AUR) = 9- P(AUR) =




9. An electronic system is composed of two sub-systems, A and B. From previous exper-
iments it is known that : the probability of A failing is 0.2, the probability that only
B fails is 0.15 and the probability that A and B fail simultaneously is 0.15. Evaluate
the probability that:

a) B fails.

b) Only A fails.

c) Either A or B fails.

d) Neither A nor B fails.
)

e) A and B don’t fail simultaneously.




Exercise 9 a)
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= P(B) = 0.3



Exercise 9 b) and ¢)

k)
POCANR) = P(A) - P(ANB) =
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C)
P(AUR) = PCA) + P(R) - PCANR) =

032 to23 — 018§ = 035



Exercise 9 d) and e)

d)

PCAOURB) = 1- P(AUR) = 1- o‘zs:o.esl
2)

PANG) = 1- P(ANR) = 1- 0.1 = o.g;l

Author: Pedro Fonseca




10. In a College, 70% of the students have a desktop computer at home, 40% have a
portable computer, and 30% have both. If a student is randomly chosen, evaluate the
probability of the student:

a) Has at least one of the two types of computers;

b) Has no computer;

¢) Has one of the two types of computers.




Exercise 10 a)
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Exercise 10 h) and c)

LY PCARC nPC) = P(HC UuPC)= 1- P(HC v PC)=

= O.J

¢)
PLHC 0 PC) v(HC nPQ))=P ( He upc)— PLHC A PC)=

= 0.3-0 3 = O5




Questions?
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