
2.4  Answers

2.4.1  Solutions to 2.2 Exercise

Answer 1
( i ) The pupils are the sampling units; Each pupil is a sampling unit.
( ii ) The sampling frame is a list of the names of all the pupils at the school

which is numbered in some way.
( iii ) Advantage : 

Every single pupil has their preference registered.
Disadvantage :

More time consuming to do than taking a representative sample

Answer 2
( i ) Number the sampling frame (list of names) using integers between 1 and 20.

On a calculator, RanInt#(1,20) generates a random integer between 1 and 20.
Use this as many times as necessary to generate five DIFFERENT integers.
Look up the name assigned to each of the five integers,
Those names are the sample of size five.

( ii ) Put each name onto a separate small piece of paper.
Put all the otherwise identical pieces of paper into a bag. 
Mix up the contents of the bag. 
With eye's closed, randomly pull five pieces of paper, five names, out the bag.

Answer 3
Ranint#(23000, 24000) will generate random integers between 23 000 and 24 000

( i ) There are two officers with numbers outside of this range and so they
can not be randomly chosen. 
They are 22 896  Logan Taylor and 22 916 Dylan 'babyface' Peterson

There are two officers with the same ID number.
They are 23 023  Duane Fox  and  23 023  Mason Charles

There are 10 001 numbers in the range between 23 000 and 24 000 and so
the majority of the numbers generated by RanInt#(23000, 24000) will be
IDs that are not amongst the ten on the list.

( ii ) A simple solution would be to number the list from 1 to 10 and use
RanInt#(1,10) repeatedly until four members are chosen.

Alternatively, put the names on identical pieces of paper and chose four
'out of a hat' at random.



Answer 4
( i ) All the harnesses would be 'tested to destruction'.

There would be none left to sell.
( ii ) For the mean,

mean =
 320 + 270 + 250 + 160 

 4 

=
 1000 

 4 
= 250 kg

( iii ) For the median both a-Level and GCSE methods give the same answer.
At this early stage, accept either.
 A-Level Method :

4 pieces of data (already in order)
4 ÷ 2 = 2 
As 2 is an integer take mean of 2nd and 3rd pieces of data

median =
 270 + 250 

 2 
= 260 kg

GCSE Method :
4 pieces of data (already in order)

 
 4 + 1 

 2 
= 2.5th piece of  data

median =
 270 + 250 

 2 
= 260 kg

( iv ) They have opted for the statistic making their product seem safer than
it is (because they have a vested interest in selling the product).
In both cases, however, half the harnesses tested failed.

( v ) With an item of safety equipment, it is unacceptable for it to fail at
loads claimed to be safe.
The harness would have to be rated as having a 'safe load' of less 
than 160 kg, say, 100 kg, and perhaps as low as 80 kg in view of
the 'shock load' that could be placed upon it by a climber falling.
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