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• Show all work for full credit. In most cases, a correct answer with no supporting
work will NOT receive full credit. What you write down and how you write it are
the most important means of your answers getting good marks on this homework.
Neatness and organization are also essential.

https://www.math.cuhk.edu.hk/~math3280/
https://www.math.cuhk.edu.hk/~math3280/HW1
https://www.math.cuhk.edu.hk/~jwong/MATH3280/Gradescope/


1. A die is tossed twice and the number of dots facing up in each toss is counted and
noted in the order of occurrence.

(a) Find the sample space.

(b) Find the set A corresponding to the event number of dots in first toss is not
less than number of dots in second toss.

(c) Find the set B corresponding to the event number of dots in first toss is 6.

(d) Does A imply B or does B imply A?

(e) Find A ∩Bc and describe this event in words.

(f) Let C correspond to the event number of dots in dice differs by 2. Find A∩C.

2. Suppose that A and B are mutually exclusive events for which P (A) = .35 and
P (B) = .54. What is the probability that

(a) either A or B occurs?

(b) A occurs but B does not?

(c) both A and B occur?

3. A total of 28 percent of Hong Kong males smoke cigarettes, 8 percent smoke cigars,
and 6 percent smoke both cigars and cigarettes.

(a) What percentage of males smokes neither cigars nor cigarettes?

(b) What percentage smokes cigars but not cigarettes?

4. Five people, designated as Aba, Bono, Coco, Dan, and Emma, are arranged in linear
order. Assuming that each possible order is equally likely, what is the probability
that

(a) there is exactly one person between Aba and Bono?

(b) there are exactly two people between Aba and Bono?

(c) there are exactly three people between Aba and Bono?

5. At a certain university, every year 8 to 12 students are granted University Best
Student Awards. This year among the nominated faculty are Elsa, Anna, and Olaf.
Let A, B, and C denote the events, respectively, that these professors will be given
awards. In terms of A, B, and C, find an expression for the event that the award
goes to

(a) only Elsa;

(b) at least one of the three;

(c) none of the three;

(d) exactly two of them;

(e) exactly one of them;

(f) Elsa or Anna but not both.



6. Let A and B be two events. Show that

(a) min{1, P (A) + P (B)} ≥ P (A ∪B) ≥ max{P (A), P (B)}.
(b) min{P (A), P (B)} ≥ P (A ∩B) ≥ max{0, P (A) + P (B)− 1}.

7. Let A, B, and C be three events. Show that exactly two of these events will occur
with probability

P (A ∩B) + P (A ∩ C) + P (B ∩ C)− 3P (A ∩B ∩ C).

8. For two events A and B defined on a sample space S, let N(A∩BC) = 15, N(AC ∩
B) = 50, and N(A ∩ B) = 2 be the numbers of outcomes in all the different
intersections in which A,Ac, B and Bc are involved. Given that N(S) = 120, how
many outcomes belong to neither A nor B?


