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Modelling with the Normal distribution

Starter
1. The thickness of some sheets of wood follows a normal distribution with mean  and 

standard deviation .  of the sheets will go through an  mm gauge while only  
will go through a  mm gauge.  Find  and .

Notes
Modelling histograms with the normal distribution
Not every distribution can be modelled by the normal distributed.  When looking at a histogram 
there are several pointers to look for.

These histograms cannot be modelled by the normal distribution for the given reason.

1. Only one mode. 2. Roughly symmetrical

3. Furthermore, for normal distributions nearly all the data is within  standard deviations of 
the mean.
For example, if the mean weight of some data is  and the standard deviation is 
significantly more than , then the data cannot be modelled by the normal distribution since 
it is not possible to have negative weights. 

Binomial approximation to the normal distribution
Although the binomial distribution deals with discrete 
values and the normal distribution is continuous, the 
former can be approximated by the latter.  Graph 1 
illustrates the possible symmetrical nature of the binomial 
distribution with its single mode value.

This diagram is when the number of trials, , is  and 
the probability of success, , is .  The symmetry is not 
perfect since  but a normal distribution would be 
a good approximation.

However, not all binomial distributions can be 
approximated by the normal distribution.  With Graph 2, 
where  and , the non-symmetrical nature 
has gone too far to be approximated by a normal 
distribution.

In general, for a binomial distribution to be approximated 
by a normal distribution:
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If  with  and , then  can be approximated to 

i.e. mean,  and variance, 

   

E.g. 1 A fair coin is tossed  times and the number of heads is counted.  Decide whether this can 
be approximated by the normal distribution.

E.g. 2 Using a normal approximation to the binomial distribution, find the probability of obtaining 
more than  ones in  tosses of an unbiased tetrahedral dice with faces marked , , 

 and .

E.g. 3 It is known that in a sack of mixed grass seeds are ryegrass.  Let  be the 
distribution of the number of ryegrass  in a sack.
(a) Find the smallest number of seeds that can be in the sack for the distribution to be 

approximated by the normal distribution.
Given that there are  seeds in the sack, and using a normal approximation, find the 
probability that there are:
(b) less than  ryegrass seeds,
(c) between  and  ryegrass seeds (inclusive)

Continuity correction (not in the OCR A2 maths syllabus)
Since the binomial distribution is a discrete distribution and the normal one is continuous, more 
accurate results are found by using a continuity correction when approximating.

So in E.g. 3 (c) above,  becomes .

This is not in the OCR A2 maths syllabus. 

Video: Modelling using the Normal distribution
Video: Normal approximation to binomial distribution

Solutions to Starter and E.g.s 

Exercise
p393 17E Qu 1-5, (6-8 red)

Summary
Modelling histograms with the normal distribution:
1. The histogram must have only one mode.
2. The histogram must be roughly symmetrical
3. The vast majority of the data must fall with  standard deviations of the mean.

Binomial approximation to the normal distribution:
A binomial distribution to be approximated by a normal distribution if  and 
When a binomial distribution meets the criteria to be approximated then:

Mean,  
Variance, 

X ∼ B(n, p) np > 5 n(1 − p) > 5 X
N(np, np(1 − p))

μ = np σ2 = np(1 − p)

X ∼ B(n, p) ≈ X ∼ N(np, np(1 − p))
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P(120 ≤ X ≤ 150) P(119.5 < X < 150.5) = 0.03961
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np > 5 n(1 − p) > 5

μ = np
σ2 = np(1 − p)
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