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THE OPEN UNIVERSITY OF SRI LANKA

B.Sc/B.Ed Deg;ee Programme/Continuing Education Programme
APPLIED MATHEMATICS - LEVEL 03
APU1141/PCU1141/PSU 1181/ PSE 3181 - Basic Statistics
FINAL EXAMINATION 2010/2011

DURATION: TWO HOURS.

DATE: 15.12.2010 _ TIME: 9.30am — 11.30am

ANSWER FOUR QUESTIONS ONLY.

Non-programmable calculators are permitted.

- 1. Based on the past data, the number of patients attending an OPD clinic due to heart problems
during a one-hour period (X) and the corresponding probabilities are as presented in the
accompanying table.

x 0 ' I 2

P(X = x} 0.35 0.64 0.01

i) In the usual notation, compute each of the following. In each case, describe what it
measures in relation to this study.

a) E(X)
b) V)

{i} Find the probability that there will be at most one patient attending the OPD clinic dueto a .
heart problem during a one-hour period.

iii) Let ¥ denote the total number of patients attending the OPD clinic due to a heart problem
during a two-hour period. Assuming that the number of patients attending the OPD clinic
due to heart problems during any one-hour peried is independent of that of any other one-
hour period, find the probability distribution of Y.
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2. A university offers a common basic Statistics course for students registering for the B.Sc.
degree and the B.A. degree. The instructor of the course is interested in finding out whether the
final examination marks for the course of students following the two degree programmes show
a marked difference or not. The instructor is also interested in finding out whether the marks for
the course has any association with the achievement at the grading test offered at the entrance
and whether or not they read additional recommended readings.

The instructor has thus collected the information on the variables V.V, 15 and Ve described

below.

—
ey

: Final examination marks for the course

Va: Degree programme coded as 1: B.Sc.; 2: B.A.

Vq: Achievement at the grading test coded as 1: need improvement; 2: satisfactory; 3: excellent

Va: Whether additional reading is done or not coded as 1: yes; 2: no

i) Classify each variable as discrete or continuous.

ii) Classify the data collected on each variable as nominal, ordinal, interval or ratio.

iif) The following table summarises the data collected on the variable ¥, of a random sample of

students.
Range of marks Number of students
0-19 10
20-139 i4
403 59 32
60-79 63
80-99 2]

Students who have scored over 50 marks are considered as completed the course
satisfactorily. Construct a suitable graphical summary that can be used to find the quartiles

of the data and the percentage of students who have completed the course satisfactorily.
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3. According to the past records, only 80% of the accidents occurring in a city get recorded. It is
further known that out of the recorded accidents, 30% have caused severe damage to the
vehicle. Only 2% of those accidents that do not get recorded cause severe damage to the
vehicle.

Suppose future accidents follow the same pattern as in the past.

i} What is the probability that the next accident will cause severe damage to the vehicle?
ii) Ifan accident occurs with severe damage, what is the probability that it will get recorded?

iii} Find the probability that the next accident will not be recorded and will not cause severe
damage to the vehicle.

iv) Let A be the event that the next accident will get recorded. Let B be the event that the next
accident will cause severe damage to the vehicle.

a) Are A and 5 independent? Give reasons for your answer.

b) Are 4 and  exhaustive events? Give reasons for your answer.

4. Water consumption measured in units (each unit is 1000 litres) of 50 randomly selected
families in a certain residential area are presented below.

Il 11 12 13 13 13 17 17 20 20
20 20 22 22 23 23 23 24 25 25
26 27 27 29 30 i3 33 34 35 35
35 38 38 38 39 39 40 40 42 42
43 44 44 44 43 47 47 48 50 50

Amount of water bill is computed according to the unit price determined as follows.

Number of units consumed | Price per unit
(in Rupees)
Less than 20 8/=
20-40 8/= for the first 20 units and 12/= for the rest
More than 40 units B/= for the first 20 units and 16/= for the rest

i) Suppose there are 378 families in the area of study. Find an estimate for the total water
consumption (in litres) of families in the said area.

ii) Suggest a suitable statistic that can be used to estimate the expected amount of water bill
(in Rupees) of a randomly selected family from this area.

iii) Using the statistic computed in part (i) estimate the expected bill amount (in Rupees) of a
randomly chosen family.
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5. The followmg summary statistics are computed based on the heights of 30 persons measured in
inches. Let x; denote the height measured on the {%* person.

Description Value of the statistic
Sample mean 60.10
5% trimmed mean 60.65
Sample median 61.00
First quartile 57.50
Third quartile 64.75
Minimum 40.0
Maximum 71.0

>t 110015.00

iii)

Using a suitable numerical measure, estimate the variation in heights of different
persons. Give reasons for your choice of the measure.

Suppose the data were converted into centimeters (cm) , taking one inch to be equal to
2.5cm. State whether the values of each of the following measures will change due to
conversion. In each case, give reasons for your answer.

a) Sample mean

b} Coefficient of varlatxon

¢) Inter quartile range

After computation of the summary statistic, a student has realized that the actual height
of a person is 53 inches but was incorrectly recorded as 63 inches. Compute the sample
standard deviation of the data after the correction of this error.

6. State whether the following statements are true or false. In each case, give reasons for your

driswer.

a)
b)

c)
d)

€)

All ordinal data are qualitative.

Stem and leaf plots can be used to examine whether the data are symmetrically distributed
or not.

Pie charts indicate existence of extreme data values in a data set.

The data collected on continuous random variables are always continuous.

If the data follow a right skewed distribution, the sample mean is usually bigger than the
sample median.

k% Copyrights reserved *hssss®
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