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Key Concepts: 

1) A binomial distribution applies to situation in which each outcome is either a ‘success’ 

or ‘failure’. Binomial distribution is denoted by B (n,p) where n and p represent the 

sample size and constant probability of success or failure respectively. 

 

2) Binomial distribution is a discrete random variable. In my own words, discrete 

implies integer i.e. probability is defined when the variable take an integer e.g. P(X=1), 

where 1 is the integer. 

Note (1): 

In evaluating P(0.5≤X≤ 2.5) where X follows a binomial distribution, P(0.5 ≤X≤ 2.5) = 

P(X=1) + P(X=2) since X=1 and X=2 are the only discrete values within the range.  

 

3) Probabilities involving binomial distributions can be evaluated using the formula:  
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Under H1 and H2 syllabus, students are required to evaluate the probabilities with the 

GC by using binompdf  i.e P(X = x) and binomcdf  i.e. P(X ≤ x) appropriately. 

Note (2): 

If either n or p is not provided, students should use the formula to evaluate the 

unknown. 

For example, for X~B (n,0.25) and it is given that P(X≥1) > 0.99, we can solve for n by 

applying the formula as follows: 
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Remark: This is a very common examination question. Do not attempt to solve by trial 

and error. 

4) Expectation and variance of a binomial distribution 

Expectation, E(X) = np 

Variance, Var(X) = npq = np(1-p) 
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Note (3): 

These formulas can be used to evaluate unknown n and p values. E(X) is sometimes 

called the mean or the most likely number. Values of E(X) and Var(X) are used in 

approximation problems. 

 

5) There are two approximations to binomial distribution: 

• For H1 students, only Normal approximation applies. 

• For H2 students, Poisson and Normal approximations apply. 

i) For a binomial distribution to be approximated by normal distribution, the conditions 

needed are: 

n is large, np > 5 and nq > 5 

When using Normal Approximation to Binomial distribution, students must apply the 

continuity correction (CC). 

o The correction is by a factor of ± 0.5. This is to compensate for the difference 

between the two variables since binomial distribution represents a discrete 

random variable and normal distribution represents a continuous random 

variable. 

o CC can confuse some students, here I recommend using the number line 

approach. First let’s define some symbols: 

� ≤ and ≥ mean the new range must contain the values (i.e. next to the 

inequality symbols). 

� < and > mean the values can be ignored in the new range. 

� For example, original probability is P(2 ≤ X < 5), using number line and 

applying CC (see fig below), the new probability is P (1.5 ≤ X ≤  4.5). 

 

ii) For a binomial distribution to be approximated by poisson distribution, the conditions 

needed are: 

2 5 1.5 4.5 

Before CC 

After CC (new range) 

Must include Must ignore 
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n > 50, np < 5 and p is small i.e. p < 0.1 

When applying Poisson approximation, CC is not required since both binomial and 

poisson distributions are discrete random variables. 

 

An interesting example: 

A study of the number of male and female children in families of inhabitants on a planet very 

far away reveals that the probability that a baby girl is born is 0.995. 500 babies are chosen at 

random. Use a suitable approximation to find the probability that at most 495 of them are girls. 

[2008 ACJC H2 Prelim P2] 

It is obvious that the question represents a binomial distribution problem since a sample size 

and a constant probability of 0.995 is given. 

Let’s denote the number of girls out of 500 babies as X 

i.e. X~B(500,0.995) 

Since a suitable approximation is required, let’s check the conditions: 

Test for normal approx:  n > 500 (i.e. large), np = 497.5 > 5, nq = 2.5 < 5  

Test for poisson approx: n = 500, np = 497.5 >5  

 

By adopting a direct approach, both conditions for approximation are not met. Hence, we must now 

consider the ‘complement’ approach. 

 

Let’s re-define the variable X. 

Let X be the number of boys out of 500 babies i.e. X~B(500,0.05) [‘Complement’ refers to boys] 

n = 500 > 50, np = 2.5 < 5 and n = 0.005 < 0.1 

Hence, these conditions satisfy a poisson approximation 

X~P(2.5) approx 

Probability (at most 495 of them are girls) = Probability (at least 5 of them are boys) 

Hence, we are solving for P(X ≥ 5) = 0.109 using GC 

 

Remark: This is a very common question in prelim. Do take note of the ‘complement’ approach. 
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Final Checklist 

By the end of the topic, students must be able to perform the following to secure maximum points in 

exam: 

� Application of E(X) and Var(X). 

� Finding Binomial probabilities. 

� Solving problems involving conditional probabilities. 

� Commenting on the appropriateness of using Binomial distribution for a random variable. 

� Finding unknowns (n, p for Binomial) based on given probabilities. 

� Solving problems involving a combination of Binomial and Poisson distributions. 

� Using the Poisson distribution to approximate the Binomial distribution. 

� Using the Normal distribution to approximate the Binomial distribution. 


