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THE OPEN UNIVERSITY OF SRI LANKA

B.Sc. /B.Ed. Degree Programme, Continuing Education Programme
APPLIED MATHEMATICS-LEVEL 03 _
ADU3201/ADU3218/ADE3201 - Basic Statistics

FINAL EXAMINATION 2023/2024

Duration: Two Hours.

Date: 05.10.2023 . Time: 9.30 a.m- 11.30 a.m
Instructions T —

® This question paper consists of two parts: Part 4 and Part B. Part 4 is
compulsory. Part B consists of five (05) essay type questions of which three (03)

are to be answered.
PART A (Question 1 is compulsory)

(1) In a study to examine the electricity consumption of households in a certain town,

a researcher recorded data on the following variables:

Vi: floor area (square feet) of the house coded as

1: less than 2000, 2: 2000-3000, 3: more than 3000

V2: ownership of the house coded as

1: self-owned, 2:rented, 3:leased
V3: number of tenants
V4: average monthly electricity consumption (in KWh)

Vs: type of usage of electric equipment coded as

1: heavy use, 2: moderate use, 3: minimal use

(1) Classify the variables as qualitative or quantitative.
(1) Classify the quantitative variables as discrete or continuous.
(i) Classify the data as nominal, ordinal, interval or ratio.
(iv)  State whether each of the following statement is true or false. In each_ case,

give reasons for your answer.
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a) The bar chart is appropriate to highlight the association between the
variables V; and .

b) A histogram is appropriate as a graphical summary to highlight whether the
data collected on the variable V; are symmetrically distributed or not.

c) A pie chart is appropriate to highlight the dispersion of the data collected on
the variable Vs.
PART B (Answer 3 questions only)

(2) The following table summarizes the numbers of seeds germinated frém 100

packets of seeds with 50 seeds in each.

Number germinated | Number of packets
20-24 5

25-29 14

30-34 20

35-39 42

40-44 19

(i) Calculate the sample median and explain what it measures in relation to this study.

(i1) Find the average number of seeds germinated in the sample.

(ii1) Estimate the expected number of seeds that will germinate from 300 packets of
seeds.

(1v) Estimate the number of packets that had over 75% of germinating seeds.

(v) Suppose a planter earns a profit of Rs.200/= from each packet that has over 50%
of germinating seeds and incurs a loss of Rs.50/= from each packet that does not

meet this requirement. Estimate the expected net profit from 1000 packets of

seeds.
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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 vehicles. 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) If an accident occurs with severe damage, what is the probability that it will get
recorded?

(ii1) Find the probability that the next accident will not be recorded and will not cause
severe damage to the vehicle.

(iv) Let 4 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 B independent? Justify your answer.

b) Are 4 and B exhaustive events? Justify your answer.

(4) (i) Let 4 B, and C be any events and A, B’and C’ be the complementary events
of 4, B and C respectively. Show that,
a) P(AN B') = P(A)~ P(A B)
b) P(ANB C')=P(A)- P(ANB)~ P(ANC)+ P(An BAC)

(11) Now suppose 4, B and C are pair-wise independent and P(A4) = i—, P(B) :%

and P(C)=—. Also let P(ANBNC)=x.

1
4
a) Calculate P(AnB'NC")

b) Calculate P(ANC"| AN B

¢) Find a value range for x.
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(5) A bookshelf has seven Chemistry books, eight Geography books and ten
Mathematics books. Two books are selected at random without replacement. Find

the probability of occurrence of following events.

(iy Both books are Mathematics books.

(i1) None of the books are Chemistry books.

(ii1) At least one of the books is a Chemistry book.
(iv) The books are of different disciplines.

(v) Only one of the books is a Chemistry book.

(6) Mangoes are supplied to a retail shop owner by a producer in boxes of 50
mangoes each. Sixty boxes are supplied every day. Suppose the numbers of poor-
quality mangoes in different boxes are independent. On each supply, the retail
shop owner count the number of poor-quality mangoes in each box. Let random
variable X denote the count of poor-quality mangoes in a box and the probability

mass function of X be as follows.

X 0 1 2 3 4 5
P(X=x) |0.85 |0.06 |0.04 [0.02 |0.02 |0.01

(1) Find the expected value of X and interpret it in relation to this study.

(i1) Estimate the expected percentage of poor-quality mangoes in a randomly
chosen box. |

(1i1) Find the standard deviation of X and interpret it in relation to this study

(1v) Estimate the expected number of boxes with no poor-quality mangoes in one
day supply.

(v) Find the probability that none of the boxes in a supply on a random chosen

day will have poor-quality mangoes.
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