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First Year Referred Mathematics Assignment 3/4
Answer the following questions.

The marks attached to each part are indicated. Credit will be given for correct
methods of solution as well as correct answers. Accordingly, you shouid show
clearly your working at all times.

Question 1

A particular type of electronic component for use in PCs is mass produced and
subject to quality control checks since it is known that 3% of all components
produced in this way are defective. The quality of a day's output is monitored as
follows. A sample of 10 components is drawn from the day's output (which may be
assumed to be large) and inspected for defective components. [f this sample
contains O or 1 defectives the day's output is accepted, otherwise it is rejected. If it
contains more than 2 defectives the output is rejected. If the sample contains 2
defective a second sample of 20 is taken. If this sample contains 0 defectives the
output is accepted, otherwise it is rejected.

Use the binomial distribution to calculate the probabilify of

(i) 0
(i) 1
@iy 2
defectives in a sample of 10.

Hence calculate the probability that the day's output is accepted.

Suppose that it is estimated that it costs £50 to inspect a sample of size 10. What
is the expected cost of a day's sampling?

(8 marks)
Question 2
The life time of an electronic device is normally distributed with mean lifetime of
3000 hours and a standard deviation of 400 hours. Calculate the probability that

the lifetime of a particular device is

(a) greater than 3750 hours
(b) between 2700 hours and 3600 hours (PTO)




[image: image2.jpg]What lifetime is only exceeded by 5% of devices?
(6 marks)

Question 3

Jars of coffee are filled with a nominal amount of 500 g of coffee by an automated
production process. A sample of 25 jars is taken from an hour's production and
the weights of their contents, in grams, are given below. Does this data give any
indication that the process is not filling each jar with an average of 500 g of coffee?

507.0 507.3 497 .4 495.1 508.4
502.0 509.0 501.3 496.5 502.5
505.4 498.9 508.2 505.0 499.8
508.2 509.7 508.4 496.1 507.4
503.8 504.2 505.4 495.9 501.9

(7 marks)
Question 4

The Personnel Director, Mr A T Hunn, at a certain IT company has doubts about
the effectiveness of a written test used for selecting employees from those who
apply to join a particular section of the company. The table below shows the
results in this test for 10 employees selected over the past 5 years, together with a
score denoting job effectiveness. This score is provided by their current line
manager.

Employee A 1B IC|DJE|F |G |H I |J

Test result 111131151516 117 1171181919

Job effectiveness | 4 | 5 |7 | 7|8 |6 9|7

score

(@) Investigate the degree of correlation between the test results and

- employees' job performance assessments.
(b) Use a regression technique to estimate the job performance assessment of

an employee who obtained a 14 in the written test. Comment on the
reliability of this estimate.

(8 marks)

Question 5

The following table shows the total export orders for a company during 2000-2003.

Total exports | (£ millions)
Year Jan-Apr May-Aug Sep-Dec
2000 4.5 5.6 4.9
2001 5.1 5.9 5.2
2002 54 6.8 5.8
2003 6.0 6.8 6.1

(PTO)





[image: image3.jpg]Using 3 point moving averages, isolate the trend.
Using an additive model estimate the seasonal variations and the root
mean square error and thus forecast the value of exports for the company
during the 3 periods in 2004.

(13 marks)

Question 6

(@)

(b)

Find the value of an asset after 4 years if its current value is £5000 and its
depreciation rate is 6% per annum.

Find the annual depreciation rate of an asset whose value now is £5000
and whose value 5 years ago was £8000.

An initial sum of £20 000 is placed in an account yielding an annual interest
rate of 6% and £3000 is taken out at the end of each year. How much is
left in the account at the end of 4 years?

(8 marks)




