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Example-27: If a card is drawn random at from a pack of cards what is the probability that-
a) Either a king or a queen
b) Either a club or the Ace of Diamond
Solution- 27:
a) Either a king or a queen- For king P (A)= 1/52
For Queen P (B) = 1/52

Probability for either a kingoraqueenP (AorB)= P(A) + P(B)

1,1 2 _ 1
- —+ = ==

52 52 52 26
b) Either a club or the Ace of Diamond- For Club P (A)= 13/52
For Ace of Diamond P (B) = 1/52
Probability for either a king oraqueenP (AorB)= P (A) + P (B)
52 52
_4 7

52 26

Multiplication Theorem- This theorem is also called as “Theorem of Compound Probability”. According to this
theorem “If two events are independent, and probability of occurrence of A is P (A) and that B is P (B), then
probability of occurrence of any event (A & B) will be the product of both these event of the individual probabilities
of A & B.
Symbolically Multiplication Rule:

P (Aand B)=P (A) *P (B)

Example-28: A bag contains 5 white and 7 black balls. A ball is drawn out of it and replaced in the bag. Then a ball
is drawn again. What is the probability that: (i) both the balls drawn were white, (ii) both were black, (iii) the first
ball was white and the second black.

Solution-28: (i) Probability of first ball being white P (A) = 5/12
Probability of second ball being white P (A) = 5/12
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Both these events are independent. So the probability of both balls being white:

P(AandB)=P(A)*P(B)== =+ == —
(if) Probability of first ball being black P (A) = 7/12
Probability of second ball being black P (A) = 7/12

Both these events are independent. So the probability of both balls being white:

P(AandB) =P (A)*P(B)== S+ —= —~
(iii) Probability of first ball being white P (A) = 5/12
Probability of second ball being black P (B) = 7/12

Both these events are independent. So the probability of both balls being white and black:
72035

5
P(AandB)=P(A)*P(B) == 232" T
Theorem of Conditional Probability: According to this theorem, “The probability of simultaneous occurrence of
the dependent event in the product of the probability of the first event and the probability of the second after the first
sub event has occurred.”

P (Aand B) =P (A) * P (B|A)

P(AandB)=P (A) *P (AB)

Example-29: A bag contains 5 white and 7 black balls. Two draws are made without replacement. What is the
probability that both the balls are- (i) white, (ii) black, (iii) different colour?

Solution-29: (i) Probability of white ball in first draw P (A) = 5/12
Probability of white ball in second draw after getting red ball in first draw = P (B/A) = 4/11

Probability that both the balls are white =P (A and B) =P (A) * P (B|A)
_ 5 4 _20 _5

12 11 132 33
(i) Probability of black ball in first draw P (A) = 7/12

Probability of black ball in second draw after getting red ball in first draw = P (B/A) = 6/11
Probability that both the balls are black = P (A and B) =P (A) * P (B|A)
7 6 _ 42 _ 7

—_—f— T —T—
12 11 132 22
(iii) ) Both balls of different colour means that the first is white and second is black.
Probability that first ball is red and second is white =P (A and B) =P (A) * P (B|A)
_ 5 7 _ 35

12 11 132
Probability that first ball is white and second isred =P (A and B) =P (A) * P (B|A)
5 _ 35

12 11 132
Both these events are mutually exclusive, so addition theorem will be applicable and probability that both balls are
. 35 35 70 35
of different colours=—+ —=—=—
132 132 132 66
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