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You are already familiar with the concept of variable in statistics: a collection of values (e.g. favourite 
colour of students in the room):

orangebluegreenred𝒙

0.20.10.40.3𝑷(𝑿 = 𝒙)

𝑃(𝑋 = 𝑥)

“The probability that… …the outcome of the random 
variable 𝑋…

…was the specific outcome 𝑥”

A shorthand for 𝑃 𝑋 = 𝑥 is 𝑝 𝑥 (note the lowercase 𝑝).
It’s like saying “the probability that the outcome of my coin throw was heads” (𝑃(𝑋 = ℎ𝑒𝑎𝑑𝑠)) vs “the probability of 
heads” (𝑝(ℎ𝑒𝑎𝑑𝑠)). In the latter the coin throw was implicit, so we can skip the ‘𝑋 = ′.

i.e. 𝑋 is a random variable (capital letter), but 𝑥 is a 
particular outcome.

A random variable 𝑿 represents a single experiment/trial. It consists of outcomes with a 
probability for each.

If each is assigned a probability of occurring, it becomes a random variable.



Notes
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Worked Example
Let 𝑋 = number of tails when a fair coin is tossed 4 times.
Describe the probability distribution of 𝑋:
a) As a list   b) as a table   c) as a diagram   d) as a mass function
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Worked Example
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Worked Example
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The random variable 𝑋 has a probability function

𝑃 𝑋 = 𝑥 =
𝑘

𝑥ଷ
,    𝑥 = 1, 2, 3, 4

Find the value of 𝑘



Your Turn
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The random variable 𝑋 has a probability function

𝑃 𝑋 = 𝑥 =
𝑘

𝑥ଶ
,    𝑥 = 1, 2, 3, 5

Find the value of 𝑘

𝑘 =
900

1261



Worked Example
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A biased six-sided dice with faces numbered 1, 2, 3, 4, 5 and 6 is rolled. The number on the bottom-most face is modelled as a random variable 𝑋.
Given that 𝑃 𝑋 = 𝑥 =



௫
,

a) Find the value of 𝑘
b) Give the probability distribution of 𝑋 in table form
c) Find the probability that:
i) 𝑋 ≥ 2
ii) 1 ≤ 𝑋 < 4
iii) 𝑋 < 1
iv) 2𝑋 + 1 > 11



Worked Example
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The random variable 𝑋 has a probability function

𝑃 𝑋 = 𝑥 = ቊ
𝑘𝑥                  𝑥 = 1, 3
𝑘 𝑥 − 2       𝑥 = 2, 4

a) Find the value of 𝑘
b) Find 𝑃(𝑋 > 1)



Worked Example
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The random variable 𝑋 has a probability function

𝑃 𝑋 = 𝑥 = ቊ𝑘 2 − 𝑥 ଶ     𝑥 = −2, −1, 0, 1, 2, 3
0                                      𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

Find the value of 𝑘



Worked Example
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A spinner has six equally-sized sections. 
Four contain the letter G. 2 contain the letter Y.
The spinner is spun until it lands on Y or has been spun five times in total.
Find the probability distribution of the random variable 𝑆, the number of times the spinner is spun.



Worked Example
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The random variable 𝑋 can taken any integer value from 1 to 30. Given that 𝑋 has a discrete uniform distribution, find:
a) 𝑃(𝑋 = 5)
b) 𝑃(𝑋 ≥ 20)
c) 𝑃(12 < 𝑋 < 21)



Worked Example
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A discrete random variable has a probability distribution as shown in the table. Find the value of 𝑎

3210𝒙

3𝑎
𝑎 +

1

3
𝑎 −

1

4

𝑎𝑷(𝑿 = 𝒙)



A few last things… 
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Past Paper Questions
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Past paper practice by 
topic.  Both new and old 
specification can be 
found via this link on 
hgsmaths.com 


