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4.2 INDEPENDENT EVENTS AND THE
MULTIPLICATION LAW

Two events are said to be independent if either can occur
without being affected by the occurrence of the other.
Examples of this are making selections with replacement and
performing separate actions, such as rolling two dice.

KEY POINT:
The multiplication law for independent events is 
𝑷 𝑨 𝒂𝒏𝒅 𝑩 = 𝑷 𝑨 ∩ 𝑩 = 𝑷 𝑨 ×𝑷 𝑩 .

This can be extended for any number of independent events: 
𝑷 𝑨 𝒂𝒏𝒅 𝑩 𝒂𝒏𝒅 𝑪 𝒂𝒏𝒅 … = 𝑷 𝑨 ∩ 𝑩 ∩ 𝑪 ∩⋯
= 𝑷 𝑨 ×𝑷 𝑩 ×𝑷 𝑪 …



Example 1: Consider the following bag, which contains two blue
balls (B) and five white balls (W). We will select one
ball at random, replace it and then select another ball.

For the first selection:

𝑃 𝐵 =
2
7
𝑎𝑛𝑑 𝑃 𝑊 =

5
7

For the second selection:
𝑃 𝐵 =

2
7
𝑎𝑛𝑑 𝑃 𝑊 =

5
7



Example 1: Consider the following bag, which contains two blue
balls (B) and five white balls (W). We will select one
ball at random, replace it and then select another ball.

TIP: We can denote the
event ‘2 blue balls are
selected’ by
BB; 
B and B;
B&B or
B, B. 

TIP: Events BB, BW, WB, and WW are exhaustive, so their probabilities
sum to 1.

TIP: The first and second selections are made from the same seven balls, so
probabilities are identical and independent.



Example 1: Consider the following bag, which contains two blue
balls (B) and five white balls (W). We will select one
ball at random, replace it and then select another ball.

The diagram shows the 7×7 = 49 equally likely outcomes and the four
mutually exclusive combined events 𝐵𝐵, 𝐵𝑊,𝑊𝐵 𝑎𝑛𝑑 𝑊𝑊.

TIP: If we just used a 2 by 2
diagram, with 𝐵 and 𝑊 as the
outcomes of each selection, we
could not just count cells to find
probabilities, because the events in
those four cells would not be
equally likely.



Example 1: Consider the following bag, which contains two blue
balls (B) and five white balls (W). We will select one
ball at random, replace it and then select another ball.

TIP: Probabilities are equal to the relative frequencies of the favourable
outcomes.

𝑃 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 1 𝑏𝑙𝑢𝑒
= 𝑃 𝐵𝐵 + 𝑃 𝐵𝑊 + 𝑃 𝑊𝐵

=
4
49 +

10
49 +

10
49 =

24
49

Alternatively,
𝑃 𝑎𝑡 𝑙𝑒𝑎𝑠𝑡 1 𝑏𝑙𝑢𝑒 = 1 − 𝑃 𝑊𝑊

= 1 −
25
49 =

24
49



Example 2: Find the probability that the sum of the scores on three
rolls of an ordinary fair die is less than 5.

P(sum<5)=P(4)+P(3) 1 2 3 4 5 6
1 2 3 4 5 6 7
2 3 4 5 6 7 8
3 4 5 6 7 8 9
4 5 6 7 8 9 10
5 6 7 8 9 10 11
6 7 8 9 10 11 12

1 2 3 4 5 6
2 3 4 5 6 7 8
3 4 5 6 7 8 9
3 4 5 6 7 8 9
4 5 6 7 8 9 10
4 5 6 7 8 9 10
4 5 6 7 8 9 10

𝑃 𝟑 =
𝟏
216 𝑃 𝟒 =

𝟑
216

𝑃 𝑠𝑢𝑚 < 5 = 𝑃 4 + 𝑃 3

=
3
216

+
1
216

=
4
216

=
1
54

(1; 1; 1) 1; 1; 2 2; 1; 1 (1; 2; 1)



Example 3: Abha passes through three independent sets of traffic
lights when she drives to work. The probability that she
has to stop at any particular set of lights is 0.2. Find the
probability that Abha:
a. First has to stop at the second set of lights.
b. Has to stop at exactly one set of lights.
c. Has to stop at any set of lights.

a. Stop => S 𝑃 𝑆 = 0.2

Not Stop =>G 𝑃 𝐺 = 0.8

𝑃 𝐺𝑆𝑆 + 𝑃(𝐺𝑆𝐺) = 0.8×0.2×0.2 + 0.8×0.2×0.8

= 0.8×0.2×(0.2 + 0.8)

= 0.16



Example 3: Abha passes through three independent sets of traffic
lights when she drives to work. The probability that she
has to stop at any particular set of lights is 0.2. Find the
probability that Abha:
a. First has to stop at the second set of lights.
b. Has to stop at exactly one set of lights.
c. Has to stop at any set of lights.

b. Stop => S 𝑃 𝑆 = 0.2

Not Stop =>G 𝑃 𝐺 = 0.8

𝑃 ℎ𝑎𝑠 𝑡𝑜 𝑠𝑡𝑜𝑝 𝑎𝑡 𝑒𝑥𝑎𝑐𝑡𝑙𝑦 1 𝑠𝑒𝑡 𝑜𝑓 𝑙𝑖𝑔ℎ𝑡𝑠 =
𝑃 𝑆𝐺𝐺 + 𝑃 𝐺𝑆𝐺 + 𝑃(𝐺𝐺𝑆) =

0.2×0.8×0.8 + 0.8×0.2×0.8 + 0.8×0.8×0.2 = 0.384



Example 3: Abha passes through three independent sets of traffic
lights when she drives to work. The probability that she
has to stop at any particular set of lights is 0.2. Find the
probability that Abha:
a. First has to stop at the second set of lights.
b. Has to stop at exactly one set of lights.
c. Has to stop at any set of lights.

c. Stop => S 𝑃 𝑆 = 0.2

Not Stop =>G 𝑃 𝐺 = 0.8

𝑃 ℎ𝑎𝑠 𝑡𝑜 𝑠𝑡𝑜𝑝 = 1 − 𝑃 𝑑𝑜𝑒𝑠 𝑛𝑜𝑡 ℎ𝑎𝑣𝑒 𝑡𝑜 𝑠𝑡𝑜𝑝
= 1 − 𝑃 𝐺𝐺𝐺
= 1 − 0.84

= 0.488
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