Supplementary Exercise 5

(The question numbers follow those in the tutorial.)

5.11
Invoices at a particular store have amounts which follow a normal distribution with a mean of £84.65 and a standard deviation of £6.26.

  
a)
What percentage of invoices will be over £100?

   
b)
What percentage of invoices, if any, will be below £50?

   
c)
What percentage of invoices will be between £50 and £70?

   
d)
What percentage of invoices will be between £70 and £90?

   
e)
Above what amount will 95% of the invoices lie?

   
f)
Below what amount will 10% of the invoices lie?

   
g)
What value will be exceeded by 20% of the invoices?

5.12
If the weights of 500 students are normally distributed with a mean of 66.5 kg and a standard deviation of 2.8 kg, how many students have weights:

   
a)
greater than 70 kg?

  
b)
less than 60 kg?

   
c)  
between 65 and 70 kg?

   
d)
between 60 and 65 kg?

   
e)
What weight is exceeded by the heaviest 25 students?

5.13
The mean time taken by 500 office workers at a large mail order company to log on to their computer network is 72.5 seconds with a standard deviation of 5.5 seconds. 

Assuming these times to be normally distributed:

   
a)
How many would have logged on in less than a minute?

   
b)
How many would take more than one and a half minutes to log on?

   
c)
If the slowest 15% were sent for retraining, what time did they fail to beat?

   
d)
If the top 25 workers got a rise, what time did they beat?

5.14
The height of adult males is normally distributed with a mean of 172 cm and a standard deviation of 8 cm.  What is the height exceeded by 99% of males?

5.15
Packages from a packing machine have a mass which is normally distributed with mean 200 g and standard deviation 2 g. Find the probability that a package from the machine weighs:

   
a)
less than 197 g,

   
b)
more than 200.5 g,

   
c)
between 198.5 g and 199.5 g.

5.16
Bags of flour packed by a particular machine have masses which are normally distributed with mean 500 g and standard deviation 20 g. 2% of bags are rejected for being underweight and 1% of bags are rejected for being overweight. Between what range of values should the mass of a bag of flour lie if it is to be accepted?

5.17
Eggs may be classified as standard, if they weigh less than 46.0 g, medium if they weigh between 46.0 g and 56.0 g, or large weighing over 56.0 g. Suppose the eggs laid by a particular breed of hen have a mean weight of 50.0 g, and that the weights are normally distributed with standard deviation 5.0 g. Find what percentage of the eggs laid by these hens fall into each class.

5.18
A company has a large sales staff. The amount of monthly expenses claimed by each salesman follows a normal distribution with mean of £230 and a standard deviation of £45.

Find the proportion of salesmen whose monthly claim:

   
a)
lies between £230 and £250,

   
b)
is more than £250,

  
c)
lies between £200 and £230,

   
d)
is less than £200,

   
e)
is more than £150,

   
f)
lies between £180 and £220,

   
g)
lies between £210 and £290.

5.19
Petrol consumption for all types of small car is normally distributed with mean of 


30.5 m.p.g. and standard deviation of 4.5 m.p.g. A manufacturer wants to make a car which will be more economical than 95% of small cars. What must be its consumption in m.p.g.?

5.20
In the horticultural industry the hourly wages of a certain grade of part-time worker are normally distributed with a standard deviation of £4.00.  If 20% of the staff earn less than £130 per week, what is the mean wage? What percentage of the staff, if any, earn over £150 per week?

Answers
5.11
(a)  0.71%
(b)  0.0%
(c)  0.96%
  (d)  79.4%
(e)  £74.35

(f)  £76.63
(g)  £89.91

5.12
(a)  53 students

(b)  5 students


(c)  299 students

(d)  143 students

(e)  71.1 kg

5.13
(a)  6 workers
(b)  0 workers
(c)  66.8 s
(d)  76.2 s

5.14
       153.4 cm

5.15
(a)  0.0668
(b)  0.401
(c)  0.175


5.16
      454 to 541 g

5.17
      21.2% small,  67.3% medium,  11.5% large

5.18
(a)  0.171
(b)  0.329
(c)  0.248
(d)  0.253
(e)  0.962


(f)  0.279
(g)  0.580

5.19
      37.9 m.p.g.

5.20
      £133.37,    0.0%
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