Uva Wellassa University of Sri Lanka
Faculty of Science and Technology
Department of Science and Technology Ui
100 level 2™ Semester Examination — Jan./Feb. 2016 Uva I_Mellqssa
ESD 141-2 Quantitative Reasoning -,—qw
Part B

Instructions to candidates.
4% Duration: 1 hour and 30 minutes
m Number of questions: 2 structured essay and 3 essay questions

A Mark allocation: 80
18 | scientific Calculators are allowed.

' B Answer all questions

a. The following data on tourist arrivals have been obtained from the annual reports of Ceylon

Tourist Board. -
Tourist arrivals (in thousands)

Year 2011 2012 2013 2014 2015
Reason for | Pleasure 296.9 354.7 3486 | 383.6 377.5
tour Business 9.8 15.6 10.5 10.8 21.3
Other 7.6 10.7 7 8.8 8.6
» Total 314.3 381.0 366.1 403.2 407.4

Use a suitable graph or a chart to represent the above data. Comment on the variation of the

tourist arrivals. ' (7 mark)
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b. Classify each of the following variables as nominal, ordinal, discrete or continuous.

i. The breaking strength of a given type of StriNg: ... e eeseee e
ii. The length of time required to answer telephone call at a certain office:..........oo.......
jii. Number of items PUFCRASEA: ..vierit sttt st et e et s oo s
V. Daily TEMPEIATUNE: oot st as s as e ees e st s

v. Number of Students in your class: ....cocovevmeerivnrinn.

c. A survey is to be carried out on makers of organic cheese in England. The aim is to assess |
their training needs in relation to their knowledge of food health and safety laws. Cheese |
makers are a very busy group of people who start work early in the morning and often work
right through the day. They work in controlled environments, widely scattered throughout
England, to which the general public are not normally allowed access and which they cannot
leave for long. You have been given the names, addresses and telephone numbers of the
people in the sample, together with the questions to be asked. Some questions are closed
and some are open. You have a fixed budget and a short timescale.

Outline the advantages and disadvantages of each of the following methods for obtaining the
required information in this survey.

i
1
1
i

i. Direct Interview method (5 mark)
li. Postal questionnaire (Questionnaire filled by responder) (5 mark)
Page 2 of 6 ]
§



...........

assess '
“heese
N work
1ghout
cannot
of the
closed

ng the

---------

.........

---------

.........

........

........

2. Water quality can be assessed by several different measures: higher quality is indicated by

lower levels of suspended solids and chemicals, and by higher levels of dissolved oxygen. The
following table shows the quality measurements taken at various times during winter 20014 to

2015 on a stream situated close to a major UK airport.

Date 9Nov | 8Dec 5Feb | 21Feb | 29 Mar | 25 Apr
Suspended solids (mg/l1) 4 6 7 10 8 55
Ammonia (mg/l) 0.533 | 0.0006 0.74 0.0001 0.431 0.278
Nitrate (mg/l) 2.8 2.36 2.59 2.42 2.55 1.61
Dissolved Oxygen (%) 81 83 87 89 104 84

a. Copy and complete the following table, giving results correct to 3 significant figures.

(8 mark)
Quality Measure Mean Standard deviation Coefficient of
variation
Suspended solids (mg/I) 15.0 mg/I 19.7 mg/I
Ammonia (mg/l) ‘
Nitrate (mg/l) 0.411 mg/|
Dissolved Oxygen (%) 88 mg/I

b. Comment on any unusual features in the original data and on any shown by your
calculations. State with reasons whether your results suggest that the quality of water in the
stream gives cause for concern. (3 mark)
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3. A lift ope,rating" company sells lifts for various organizations. A large organization having two
separate multi storey blocks. A and B wants to buy two lifts from the above company. It is
known that the block A is used by adults and B only by children. According to the company'’s
previously conducted survey data, frequencies of the weight of users of lifts are as given in the

following table 01 below.

Table 01: Frequencies of the weight of users

Class Mark (kg) Frequency
Adults Children
20.5-30.5 1 ' 5
30.5-40.5 2 6
40.5-50.5 4 " 66 |
50.5-60.5 17 16 |
60.5-70.5 66 4 |
70.5-80.5 5 3 S
80.5-90.5 5 0 ]
|
a. Calculate the mean, median and mode for each group of the adults and children.
(8 mark)
b. Any lifts has a limitation on the weight it can carry. For safety precautions the numbers of
passengers are displayed, meeting the load requirement. Which location parameter is

-suitable in determining the number of passengers to be allowed to travel? (3 mark)

c. If it is required to carry a maximum number of ten passengers in each block what load
requirement should be asked for each lift from the company. (3 mark)

. d. What is the maximum possible load the lift may have to carry in the case of

i. adults ‘
ii. children ) (3 mark)
4. A random sample of 50 households is taken in each of two districts, A and B, and for each
household the presence or absence of digital television is recorded. The data are presented in
the table 02 below.
Table 01: Household distributions in two districts

District A District B
Digital TV: Yes 38 27
Digital TV: No 12 23

Investigate whether there is significant evidence of a difference between the two districts in the
uptake of digital TV. Briefly state your conclusions. (Chi square table value = 3.841)
(10 mark)

Page 4 of 6




two

It is
any's
1 the

ark)
rs of-
or s
ark)

load
ark)

5. The organization and methods unit of a company is reviewing its in-house consulting service to
| other sections of the business. It is particularly interested in the relationship between invoiced
cost and job duration. A random sample of consulting service projects is taken from the

company's records, vielding data for job duration x in hours and invoiced cost y in Rs. as

follows:

1 1.5 |3 35 |35 145 |5 6 8

y 40 74 80 140 180 |220 |175 209 |331

You are given that:

Yi-gx; = 36 Yi-g¥i = 1449 Yo, Xy = 7278
a. 'Calculate the sample Mean of x and mean of y; Comment on it. (4 mark)

b. Draw a scatter diagram showing the relationship between x and y and comment on what it
shows. (4 mark)

c. Calculate the Pearson Product-moment correlation coefficient (r) and Comment on both the
sign and the magnitude of the coefficient. (4 mark)

d. Calculate the equation of the regression line of y on x and plot the line on your scatter
diagram. ‘ (5 mark)

e. Use your equation to estimate the invoiced cost {y in Rs.) when job duration x is 7 hours.
At >, (3 mark)

Say, with reasons, whether this is likely to be a good prediction. ,f;fﬂ"’"'@mh

o
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