Homework #3

Due on 09/18/2026, Friday, before

class.

1.

Exercise 1.4.8 on page 33

1.4.8. In a certain factory, machines I, II, and III are all producing springs of the
same length. Machines I, II, and III produce 1%, 4%, and 2% defective springs,
respectively. Of the total production of springs in the factory, Machine I produces
30%, Machine IT produces 25%, and Machine IIT produces 45%.

(a) If one spring is selected at random from the total springs produced in a given
day, determine the probability that it is defective.

(b) Given that the selected spring is defective, find the conditional probability
that it was produced by Machine II.

Exercise 1.4.12 on page 34

1.4.12. Let C; and C5 be independent events with P(Cy) = 0.6 and P(C3) = 0.3.
Compute (a) P(C1 NCy), (b) P(C1 UCy), and (c¢) P(Cy1 U CYS).

Exercise 1.4.14 on page 34

1.4.14. Each of four persons fires one shot at a target. Let C} denote the event that
the target is hit by person k, k = 1,2,3,4. If C,C5, C5,C}y are independent and
if P(Cy) = P(Cy) = 0.7, P(C3) = 0.9, and P(Cy) = 0.4, compute the probability
that (a) all of them hit the target; (b) exactly one hits the target; (¢) no one hits
the target; (d) at least one hits the target.

Exercise 1.4.19 on page 35

1.4.19. Cards are drawn at random and with replacement from an ordinary deck
of 52 cards until a spade appears.

(a) What is the probability that at least four draws are necessary?

(b) Same as part (a), except the cards are drawn without replacement.

Exercise 1.4.25 on page 35



1.4.25. Let the three mutually independent events C, Cs, and C5 be such that
P(C:) = P(Cs) = P(Cs) = %. Find P[(C§f N CS) U Cs].

6. Exercise 1.4.32 on page 36 (Graduate students only)

1.4.32. Hunters A and B shoot at a target; the probabilities of hitting the target
are p; and po, respectively. Assuming independence, can p; and ps be selected so
that

P(zero hits) = P(one hit) = P(two hits)?



