F71SB2
STATISTICS 2

Problem Sheet 6 – The Normal distribution and descriptive statistics
You should hand in your solutions to ALL problems.
1.
Let X be a random variable whose distribution is N(100, 100).  

Use tables of the Normal cumulative distribution function to calculate the following probabilities:

i)
P(X > 115);

ii)
P(X < 92);

iii)
P(95 < X < 120).

(Hint:  First transform X to a standard Normal random variable Z using the transformation discussed in lectures.)

2.
The gestation period (measured in days) for human births can be taken as normal N(, 2) with  = 266 and  = 16.

i)  Calculate the probability that a gestation period lasts for more than 290 days.

ii)
What is the probability of a gestation period lasting between 250 and 282 days?

3. 

Let X be a random variable with distribution N(). 
i) Show that P(≤X ≤ 
ii) In general, find an expression for the probability that X takes values within k standard deviations of the mean, i.e. P(k≤X ≤ k. 

Hence give the probability that X takes values within: two standard 
deviations of the mean; three standard deviations of the mean. 
4. 

If the random variable X follows a N() distribution, use statistical tables 
to find a value, xα, of the random variable such that P(X ≥ xαα, when

i) 
α = 0.05


ii)
α = 0.025.


(Hint:  First transform X to a standard Normal random variable Z using the transformation discussed in lectures; then use tables to find the corresponding value of Z and finally transform back to obtain the value xα of X.)
5.
A medical trial was conducted to investigate whether a new drug extended the life of patients with a certain disease.  The drug was given to 38 patients and their survival times (in months) were recorded.  These were (in ascending order):
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i)
Calculate the median and the quartiles Q1, and Q3 for these data.

ii)
Construct a stem-and-leaf diagram for the data.  Does the plot support the suggestion that the distribution of survival times is Normal?

6.
A class of 54 students sat a statistics exam.  The marks (out of 60) gained by each student (in ascending order) are listed below.

    5   8   8   9   14   18   19  22  22   24   26   27   27   27   29   30   30   31   31   33   33

   35   35   36   36   36   39  39  39   41   41   41   42   42   44   44  44   45   45   45   47   

   47   47   47   49   49   51  51   52   53   55   56   58   58


i)
Compute the 5-number summary for this data set.

ii)
Form a stem-and-leaf diagram for the data.  Does this support the suggestion that the data could come from a normal distribution?  (Hint:  You should split each stem (0-5) over 2 lines (5 leaves per stem) here to give a reasonable number of stems.)

iii)
Compute the sample mean and the sample standard deviation (using the formula given in lectures).  What percentage of these data lie within a) 1 standard deviation of the mean; b) 2 standard deviations of the mean?  (Hint:  x = 1962,  x2 = 80860 for the above data)

