
The Normal Distribution Curve 
 

 

The Normal Distribution is an example of a distribution of a continuous 

random variable which has the following properties: 

➢ The Normal distribution is presented as a bell-shaped curve 

➢ When drawing the normal distribution, the area underneath the curve 

should always total 1 

➢ The peak of the curve should be situated at the mean 

➢ The mean and median are both equal 

➢ 68% of the data lies ± 1 standard deviation from the mean 

➢ 95% of the data lies ± 2 standard deviations from the mean 

➢ 99.8% of the data lies ± 3 standard deviation from the mean 

➢ The asymptote of the curve should be situated ± 3 standard 

deviations 

THEREFORE: The larger the standard deviation of the data, the wider 

the curve should be and hence, the lower the peak should be 

 

 

 

 

 

 

 

 

N.B. As the distribution is continuous P(X = x) = 0 
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The Normal Distribution  
 

Notation 

X ~ N ( μ , σ2 ) 

- where μ is the population mean 

- where σ2 is the population variance 

 

Probabilities 

We can use the Casio Classwiz to calculate any normal probabilities 

- We must always use the NORMAL CD function on the calculator 

- We need the following information: 

➢ Lower: the lower tail of the probability  

▪ if this is the asymptote use a very small number e.g.-100 

➢ Upper: the upper tail of the probability  

▪ if this is the asymptote use a very big number e.g.100 

➢ σ: the standard deviation 

➢ μ: the mean 

 

*REMEMBER* 

➢ As the normal distribution is a continuous distribution 

▪ P(X ≤ x) = P(X < x) 

▪ P(X ≥ x) = P(X > x) 

➢ As the total of all probabilities under the normal curve must total 1 

▪ P(X ≥ x) = 1 – P(X ≤ x) 

➢ For ‘in-between’ probabilities 

▪ P(a < X < b) = P(X < b) – P(X < a) 

 

Calculating Normal Probabilities P(X < x)          Calculating the Inverse Normal P(X < x) = p 
 

MENU 

7: Distribution 

2: Normal CD 

This is for cumulative probabilities of the normal distribution 

P(X ≤ x) 

Lower: the lower tail of the probability  

if this is the asymptote use a very small number e.g.-100 

Upper: the upper tail of the probability  

if this is the asymptote use a very big number e.g.100 

σ: the standard deviation 

μ: the mean 

= 

 

 

MENU 

7: Distribution 

3: Inverse Normal  

This is for the value of x with known probability of the normal 

distribution 

P (X ≤ x) = p  

Area: the probability of x as a decimal 

 

 

 

σ: the standard deviation 

μ: the mean 

= 
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The Standard Normal Distribution  
 

Formula 

As there are an infinite combinations of µ and σ2 for each variable it is common to 

standardize to a normal distribution Z  ~  N ( 0 , 1 ) 

The formula for standardizing to the normal variable is: 

Z = 
𝑥− µ

𝜎
 

Probabilities for the standardized ‘z’ values can be found in Table 3 of the formula 

booklet which is on page 19. As The normal distribution is for continuous data only, P(X < x) 

is so close to P(X ≤ x) that we can say : 

P(X < x) = P(X ≤ x) 

 

The Standard Normal Z values 

Whilst the standardized normal tables calculate P(X ≤ x) we can also use them to calculate 

P(X ≥ x) 

The laws of probability state that P(X ≤ n) = 1 

Hence, to calculate P(X ≥ x) we can simple use 1 – P(X < x) 

The standardized normal tables also only give us probabilities for positive values of ‘z’. 

Due to the symmetry of the normal curve we know that: 

P(X < -z) = 1 – P(Z < z) 

P(a < Z < b) = P(Z < b) – P(Z < a) 

 

Inverse Normal 

Whilst we can use Table 3 backwards to look for a percentage and work out what the z 

value is, we also have a separate table (Table 4) which can be found in the formula 

booklet on page 20 

i.e. If this is the probability, what is the value of z? 

These allow us to look up EXACT percentages 

The tables of percentage points only show us values of percentages ≥ 0.5 

Due to the symmetry of the normal curve around the mean, 0, we know that: 

P(Z > -z) = P(Z < z)  

 

Mean and Variance 

The mean and variance are the parameters of the normal distribution. Hence we use 

them to calculate probabilities. Therefore, if µ or σ are unknown parameters we must 

work backwards from the probability to work them out, first calculating the z value from 

Table 4 then substituting into the standardising formula. 

Rearranging the standardised formula we know that: 

x = µ  + zσ  and   µ = x - zσ  and  σ = 
𝑥− µ

𝑧
 

NB If µ AND σ are unknown we must use these equations to solve simultaneously 

➢ If you know the mean, standard deviation and one tail point you can find the value 

of x 

➢ If you know the standard deviation and one tail point you can find the mean 

➢ If you know the mean and one tail point you can find the standard deviation 

➢ If you know 2 tail points you can find the mean and standard deviation 
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