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Year 1 – (AS) 

Binomial Distribution – Set 1 (Solutions) 
 

The marks shown are for guidance purposes only 
 
 

The questions are repeated here for your convenience  
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1 Sara tossed an unfair coin 30 times 
The probability of tossing a head is p 

a) State a reason why Sara could model her experiment 
as a binomial distribution 

b) Calculate the probability that the coin lands on heads 
18 times. Give your answer in terms of p. 

Solution 
a)  

There are only two possible outcomes  
 (Success or Failure)  
The probability of success (p), is 
The outcomes are independent  
There is a finite number of trials (30) 

[1mark] 
b) 18 heads (success) therefore, 12 tails (failures) 

The probability of success is p;  
therefore, the probability of failure will be (𝟏𝟏 − 𝒑𝒑)  
let X be the event that, the coin is tossed 
Therefore, 𝐏𝐏(𝐗𝐗 = 𝟏𝟏𝟏𝟏) = �𝟑𝟑𝟑𝟑𝟏𝟏𝟏𝟏� × 𝒑𝒑𝟏𝟏𝟏𝟏 × (𝟏𝟏 − 𝒑𝒑)𝟏𝟏𝟏𝟏  
 

[2marks] 
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2 Given that 𝐗𝐗~𝐁𝐁(𝟏𝟏𝟏𝟏,𝟑𝟑.𝟑𝟑𝟑𝟑)  
Calculate:  

a) 𝐏𝐏(𝐗𝐗 ≥ 𝟏𝟏𝟏𝟏) 
b) If 𝐏𝐏(𝐗𝐗 = 𝒂𝒂) = 𝟑𝟑.𝟏𝟏𝟏𝟏𝟐𝟐𝟐𝟐𝟏𝟏,  

find the value of a to the nearest whole number 
Solution 

a) Since the total number of trials is 14, it's impossible 
to get 16 or more successes.  
Therefore, 𝐏𝐏(𝐗𝐗 ≥ 𝟏𝟏𝟏𝟏) = 𝟑𝟑  [1mark] 
 

b) Use trial an improvement or statistical tables 
𝐏𝐏(𝐗𝐗 = 𝟑𝟑) = 𝟑𝟑.𝟏𝟏𝟑𝟑𝟏𝟏𝟑𝟑𝟐𝟐  
𝐏𝐏(𝐗𝐗 = 𝟏𝟏) = 𝟑𝟑.𝟏𝟏𝟑𝟑𝟏𝟏𝟏𝟏𝟑𝟑  
𝐏𝐏(𝐗𝐗 = 𝟑𝟑) = 𝟑𝟑.𝟏𝟏𝟏𝟏𝟐𝟐𝟐𝟐𝟏𝟏  
Therefore, 𝒂𝒂 = 𝟑𝟑                [2marks] 
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3 For the discrete random variable X,  where 𝐗𝐗~𝐁𝐁(𝒏𝒏,𝒑𝒑) 
Write an expression for 𝑷𝑷(𝑿𝑿 ≥ 𝒙𝒙). where 𝒙𝒙 < 𝒏𝒏 

Solution 
We need to use the binomial cumulative probability here. 
The probability of success is 𝒑𝒑 
Therefore, the probability of failure is (𝟏𝟏 − 𝒑𝒑) 
Since the Binomial cumulative probability can only 
calculate the cumulative probabilities from 0 to n, it 
means that, to calculate the probability of the number of 
successes above or equal to a certain value 𝒙𝒙,  
we need to calculate the cumulative probabilities up to 
and including (𝒙𝒙 − 𝟏𝟏) and then subtract this value from 
the total probability of 1 
Therefore, we will have  
𝑷𝑷(𝑿𝑿 ≥ 𝒙𝒙) = 𝟏𝟏 − 𝑷𝑷(𝑿𝑿 ≤ (𝒙𝒙 − 𝟏𝟏))                   [2marks] 
 

4 Aaron is a car dealer.  
The probability that Aaron sells a used car on any given 
day is 0.623. Last month Aaron sold 85 cars. 
Calculate the probability that he sold 35 used cars 

Solution 
The probability that he sells a used car is 𝟑𝟑.𝟏𝟏𝟏𝟏𝟑𝟑  
Therefore, the probability that he sells a new car is 
𝟏𝟏 − 𝟑𝟑.𝟏𝟏𝟏𝟏𝟑𝟑 = 𝟑𝟑.𝟑𝟑𝟐𝟐𝟐𝟐          [1mark] 
𝐏𝐏(𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬𝐬 𝟑𝟑𝟑𝟑 𝐮𝐮𝐬𝐬𝐬𝐬𝐮𝐮 𝐜𝐜𝐜𝐜𝐜𝐜𝐬𝐬)

= �𝟏𝟏𝟑𝟑𝟑𝟑𝟑𝟑� × (𝟑𝟑.𝟏𝟏𝟏𝟏𝟑𝟑)𝟑𝟑𝟑𝟑 × (𝟑𝟑.𝟑𝟑𝟐𝟐𝟐𝟐)𝟑𝟑𝟑𝟑 

= 𝟑𝟑.𝟐𝟐𝟐𝟐 × 𝟏𝟏𝟑𝟑−𝟑𝟑  (3sf)                                     [2marks] 



©fluidmaths.co.uk 

 
5 Hafsah repeatedly throws a fair six-sided die till she 

threw a 6. Find an expression for the probability that, she 
threw a 6 on her nth throw 

Solution 
Hafsah throws the die n times and gets one 6. 
The probability of success is 𝟏𝟏

𝟏𝟏
  

Therefore, the probability of failure is 𝟑𝟑
𝟏𝟏
 

To get a 6 in n throws mean she has failed 𝒏𝒏 − 𝟏𝟏 times 

Therefore, 𝐏𝐏(𝐗𝐗 = 𝟏𝟏) = �𝒏𝒏𝟏𝟏� × �𝟏𝟏
𝟏𝟏
�
𝟏𝟏
�𝟑𝟑
𝟏𝟏
�
𝒏𝒏−𝟏𝟏

       
[2marks] 
 

6 If a parcel is sent using a next-day delivery service, the 
probability that it will be delivered on time is 0.9534 
Natalie sent 10 parcels on Wednesday.  
Calculate the probability that, 

a) Only 6 of the parcels are delivered on Thursday 
b) All 10 parcels are delivered on Thursday 

Solution 
a) The probability of success is 0.9534 
Therefore, the probability of failure is 0.0466 
𝐏𝐏(𝐗𝐗 = 𝟏𝟏) = �𝟏𝟏𝟑𝟑𝟏𝟏 � × (𝟑𝟑.𝟗𝟗𝟑𝟑𝟑𝟑𝟏𝟏)𝟏𝟏 × (𝟑𝟑.𝟑𝟑𝟏𝟏𝟏𝟏𝟏𝟏)𝟏𝟏 

                           = 𝟐𝟐.𝟏𝟏𝟏𝟏 × 𝟏𝟏𝟑𝟑−𝟏𝟏 (3sf)        [2marks] 
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b) 𝐏𝐏(𝐗𝐗 = 𝟏𝟏𝟑𝟑) = �𝟏𝟏𝟑𝟑𝟏𝟏𝟑𝟑� × (𝟑𝟑.𝟗𝟗𝟑𝟑𝟑𝟑𝟏𝟏)𝟏𝟏𝟑𝟑 ×
(𝟑𝟑.𝟑𝟑𝟏𝟏𝟏𝟏𝟏𝟏)𝟑𝟑 
                          = 𝟑𝟑.𝟏𝟏𝟏𝟏𝟏𝟏(3sf)             [2marks] 

 


