A level mathematics (S2)
Sampling distribution of the mean
L.O.:  
To understand the concept of the sampling distribution of a mean.
To discover how the sampling distribution of the mean is related to the parent normal distribution and to use the result to find probabilities.
Access the website http://www.ruf.rice.edu/~lane/stat_sim/sampling_dist/index.html .

The distribution of the sample mean when sampling from a normal distribution
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Key result





Example: If a sample of size 40 is taken from a N[15, 24] distribution, then the sampling distribution of the sample mean is:

Examination style question:  The masses of  Maltesers have a normal distribution with mean mass 2.0 g and standard deviation 0.2 g.
a)  Find the probability that a single malteser has a mass of more than 1.75 g?

b)  A sample of 10 maltesers is taken.  Find the probability that the mean mass of the sample will be less than 1.96 g.

c)  A packet of maltesers contains 25 chocolates.  Find the probability that the mass of a packet will be more than 51.6 g.
Parent distribution N[16, 25]
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Samples of size 5:


Sampling distribution of � EMBED Equation.DSMT4  ���



































Samples of size 16:


Sampling distribution of � EMBED Equation.DSMT4  ���


















































How does the distribution of � EMBED Equation.DSMT4  ��� relate to the parent distribution?





What’s happening to the distribution of � EMBED Equation.DSMT4  ��� as the sample size increases?  





Samples of size 25


Sampling distribution of � EMBED Equation.DSMT4  ���





























Prediction:  The sampling distribution of the sample mean � EMBED Equation.DSMT4  ��� based on a sample of size n has a                       





distribution, with mean                     and standard deviation                      .





What’s happening to the distribution of � EMBED Equation.DSMT4  ��� as the sample size increases?  Can you predict how the standard deviation of this sampling distribution relates to the s.d. of the parent population?








If a sample of size n is drawn from a N[µ, σ²] distribution, then the distribution of � EMBED Equation.DSMT4  ��� is …





If a sample of size n is drawn from any distribution with mean µ and variance σ², then if the sample size is large the distribution of � EMBED Equation.DSMT4  ��� is approximately …











Central limit theorem
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