
The Normal Distribution 
 

Origins of the Normal Distribution 

If we were to draw a histogram, then double the value of n and halve the 

width of each class interval, then keep repeating this process, the bars 

would become more and more smoothed out and we would eventually get a 

bell-shaped curve. 

Variables which have these qualities are said to be normally distributed 

 

 

 

 

 

 

Properties of the Normal Distribution 

• the distribution is symmetrical about the mean (µ) 

• the mean, median and mode are all equal 

• 68% of observations lie ± 1 standard deviation (σ) of the mean  

• 95% of observations lie ± 2 standard deviations (σ) of the mean 

• 99.8% of observations lie ± 3 standard deviations (σ) of the mean 

 

Sketching the Normal Distribution 

When sketching the normal distribution, the height is not a measured value 

however 3 key points needs to be remembered: 

1. The curve must be bell shaped 

2. The curve must peak at the mean of the data 

3. The curve must almost touch the bottom of the graph 3 standard 

deviation above and below the mean … but … it must never touch the 

bottom as it is an asymptote 

N.B. The wider the curve the shorter it will be as they should all have 

the same area underneath them 
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For the following diagrams, circle any which resemble a 

normal distribution 

 

 

 

 

 

For the following normal distributions, estimate the mean 

and standard deviation 

 

 

 

 
 

mean: ____ 

s.d: ____ 

 

mean: ____ 

s.d: ____ 

 

mean: ____ 

s.d: ____ 

 

 

Read the following information and use the properties of 

the normal distribution to answer the questions  
 

The mean lifetime of a particular type of battery is 134 hours with a 

standard deviation of 2hours. In a batch of 150 batteries, assuming the 

batteries are normally distributed, how many of the batteries would you 

expect to last for between 132 and 136 hours?    ________ 

 

The time taken for Ali to walk to school is normally distributed with a mean 

time of 34 minutes and a standard deviation of 7 minutes. Calculate the 

number of days last academic year (192 days) on which you would expect Ali 

to take between 20 and 48 minutes to arrive at school.  ________ 

 

In a sample of 360 adolescent males, the mean height was found to be 

152cm and the standard deviation was 9cm. Assuming a normal 

distribution, between which two heights should the central 95% of the 

distribution lie?             ________ and ________ 
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SOLUTIONS 
 

 

 

 

 

 

For the following normal distributions, estimate the mean 

and standard deviation 

 

 

 

 
 

mean:   0   

s.d:   1 

 

mean:   11 

s.d:   2 

 

mean:   13 

s.d:   3 

 

 

Read the following information and use the properties of 

the normal distribution to answer the questions  
 

The mean lifetime of a particular type of battery is 134 hours with a 

standard deviation of 2hours. In a batch of 150 batteries, assuming the 

batteries are normally distributed, how many of the batteries would you 

expect to last for between 132 and 136 hours?       102 

 

The time taken for Ali to walk to school is normally distributed with a mean 

time of 34 minutes and a standard deviation of 7 minutes. Calculate the 

number of days last academic year (192 days) on which you would expect Ali 

to take between 20 and 48 minutes to arrive at school.     182.4 

 

In a sample of 360 adolescent males, the mean height was found to be 

152cm and the standard deviation was 9cm. Assuming a normal 

distribution, between which two heights should the central 95% of the 

distribution lie?                   134cm and 170cm 
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