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Answer Question 01, which is compulsory and additional five (05)
questions. _ ' : o '
Question 1 carries twenty-five marks and Questions 2 to 8 carry fifteen (15)
._marks each. ' '

You should clearly show the steps involved in solving problems.
No marks are awarded for the mere answers without writing the necessary
steps. ' - '

-01. Compulsbr_y Question

(A)  Briefly describe the following terms used in statistics.
. (i) Sample and Population
(i) Statistical Inference
(i) Random Variable
(iv) Probability Distribution.

(08 Marks)

(B) | Following are the marks obtained by students for a assignment test,
56, 64, 48, 92, 88, 80, 54, 76, 64, 84

(i) Calculate the mean and median of the marks. (02 Marks)

(if) Calculate the standard deviation of the above marks. (02 Marks)



- (C A selected group of emp[oyees of ABC‘ company is to be surveyed with o
respect to-a new pension scheme. Indepth interviews are to be conducted. The

employees are classified as follows.. -

Category  Event Number of employees
© Supervisors. A ) - 120
Maintenance B 50
"Production C 1460
Management D 302
Secretarial E 68

"('i) What is the probability that the first person seIeAc'ted is a maintenance

o employee?. - (02 marks)
(in) ‘What is the .proba'bility that the first person selected is either in maintenance
or a secretarial? | ‘ ' (02 marks)
(iii) What is the rule you used to determine the answer to question C (ii).
- (02 marks)
(iv) Are these events mutual[y exclusive?‘ _‘ (02 marks)

(D )i)What are the parameters which characterize the * Nbrm_a] Probability
Distribution™?

(ii)Writé the corresponding values for Standard Normal Probability
Distribution"?

(iif)Determine the area under the Standard Normal curve for following
situations.

¢ Areato the left of Z=1.48
« Area to the right of Z= 1.52 :
* Area between Z=-1.54 and 1.83 (03 Marks)

(E) Briefly explain what do you understand by the terms “Null hypothesis”
and “Alternate  hypothesis”.
{03 Marks)



" ""7_'-'An"s'lwel' any Fi\}e questions from the below Seven questions - ‘

(.(').2)" (a) Describe the importance of the measures of diépersion in a given
S setoffdata. , (03 Marks)

(b) A study of the quality of the ABC automobile batteries is to be
conducted to estimate the number of times an engine will start before
the battery fails. A sample of 40 randomly selected batteries revealed
following number of starts.

26 27 26 20 21 42 30 22
22 21 26 09 21 22 28 26
19 16 20 32 18 23 32 28
21 41 19 31 21 22 16 23
30 21 37 28 39 30 21 23

(i) Arrange them inafrequency table. : (04 Marks)

(i) Calculate mean, and median of the data. (04 Marks)

(1i) Calculate the variance, standard deviation and coefficient of
variation. (04 Marks)

'(03 ) (a) Write the general rule of multiplication and the general' rule of addition
in probability. ' (02 Marks)

~(b) Two factories A and B manufacture the s‘ame machine part. Each part
is classified as having 0, 1, 2 or 3 manufacturing defects. The
prababilities are as follows: ‘

Number of defects

0 1 2 3
Factory A 0.1250 0.0625 0.1875 0.1250
Factory B 0.0625 0.0625 0.1250 0.2500

(i) A part is observed to have no defects. What is the probability that it was
produced by factory A? : (03 Marks)
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(i) A part is known to have been produced by factory A. What is the
probability that the part has no defects? _ (03 Marks)

(iii} A part is known to have two or more defects. What is the probability that
it was manufactured by factory A? (03 Marks)

(iv) A part is known to have one or more defects. What is the probability
that it was manufactured by factory B? (04 Marks)



(04) (a) Write the mathematical formula of the blnomlal probability dlstnbutlon :
(02 Marks)

(b)A recent survey conducted by the research centre of the QUSL revealed

that 70% of the registered students get eligibility for the course,

TTZ4161.

Sample of 10 students are selected for a study.

(iWhat is the random variable of in this problem? ~ (03 Marks)

(i) What is the probability that exactly 07 stUdents were eligible?

(05 Marks)
(iii) What is the probability that more than 08 students were eligible?

(05 Marks)

(05) (a)Wnte the mathematlc:al formula of the ‘Poisson probability distribution’.
{03 Marks)

(b )The sales of ABC Computers in Kandy area follow a Poisson
Distribution with mean of 3.0 per day.

(i) What is the random variable in this situation?
(ii) What is the probability that no computer is sold on a partlcuiar day

(if)What is the probability that at least one computer is sold on a
particular day?

(iv) What is the probability that for five consecutive days at least one -
computer is sold?

(12 Marks).

(06) (a) What do you understand by the terms ‘Paint estimation’ and ‘Interval
estlmatton ? . (03 Marks)

(b) In a survey the number of misspelled words in an essay given to GCE
O/L Examination was counted. In a sample of 40 answer scripts the

mean number of misspelled words is 6.0 and the standard deviation is-
. 2.44

Develop,
(i) 99%, confidence interval
(i) 95%, confidence interval and

(iii) 92% confidence interval for mean number of misspelled words
in the whole population of students.

(You should describe how would you obtained the answer)
(12 Marks)
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(07) (a)What-aire the ﬁve-steps involvéd in hypotﬁesis t'es.ting ? - (03 Marks)

(b) In recent yvears, number of companles have been formed that offer
competition to Ashok Telecom(AT) in Mobile Phones packages. All
advertise that their rates are lower than that of AT.and as a result their
customer bills are lowered. The AT has responded by arguing that for
the average consumer there will be no difference in billing. Available
statistics reveals that the mean and the standard deviation of all
customers using ‘mobile phone packages are Rs 500 and Rs.20
respectively. Statistical Officer ' takes a random sample of 100 AT
customers and calculate the mean and standard deviation: of their
bills.lt was found that the mean is Rs 520 and standard deviation is

Rs 20.
(i) State the “Null Hypothesis" and the “Alternate Hypothesis”
__— (02 Marks)
(if) Compute the test statistics? ‘ {03 Marks)
(iii). What is the decision rule? (03 Mairks)

(iv) Can they conclude that there is no difference between average
AT bills and that of it's competitors at 0.05 level of significance?
(04 Marks)

(08) (a) Write three properties of the normal probability distribution.
(03 Marks)

(b) The life time of a particular type of bulb is normally distributed with the
mean of 3000 Hrs and standard deviation 200 Hrs.

Find the probability that one of these bulbs will last.
(i} between 3000 and 3500 Hrs (04 Marks)
(ii) between 2600 and 3500 Hrs (04 Marks)

After what number of burning hours would you expect that?

(iif) 5% of the bulbs would fail (05 Marks)



Poisson DistriBution: ProeasiLTy oF ExactLy X OccuRReNnces

. M .
x |01 0.2 0.3 0.4 05 0.6 0.7 0.8 0.9
0 |0.0048 0:8187 0.7408 0.6703 0.6065 0.5488 0.4966 0.4493 0.4066
1 | o005 0.1637 0.2222 0.2681 0.3033 0.3293 0.3476 0.3595 0.3659
2 |0.0045 0.0164 0.0333 0.0536 0.0758 0.0988 0.1217 0.143% 0.1647
3 | o.0002 0.0011 0.0033 0.0072 0.0126 .0.0198 0.0284 0.0383 0.0494
2 | 0.0000 0.0001, 0.0003 0.0007 0.0016 0.0030 0.0050 0.0077 0.0111
5 |0.0000 0.0000 0.0000 0.0001° 0.0002 0.0004 0.0007 0.0012 0.0020
& | 0.0000 0.0000 G.0000 0.0000 0.0000- 0.0000 0.0001 0.0002 0.0003
2 | 0.0000 0.0000.0.0000 0.0060 0.0000 0.0000 0.0000 -0.0000 0.0000.
‘ ) . M ‘
X |10 2.0 3.0 4.0, 5.0 6.0 7.0 ‘8.0 ‘9.0
0 | 0.3679 0.1353 0.0438 0.0183 0.0067 .0.0025 0.0009 0.0003 0.0001
1 | 0.3679 0.2707 0.1494 0.0733 0.0337 0.0149 0.0064 0.0027 0.0011
2 [0.1839 0.2707 0.2240 .0.1465 0.0842 0.0446 0.0223 0.0107 .0.0050
3 | 00813 '0.1804 0.2240 0.1954 0.1404 '0.0892 0.0521 0.0286 0.0150
4 |0.0153 0.0902 0.1680 ©0.1954 0.1755 0.133% 0.0912 0.0573 0.0337
5 | 0.0031 0.0361 0.1008 0.1563 0.1755 0.1606 0.1277 0.0916 0.0607°
6 |0.0005 0.0120 0.0504 0.1042 0.1462 0.1606 0.1490- 0.1221.0.0911
7 | 0.0001- 0.0034 0.0216 0.0595 0.1044 0.1377 0.1490 0.1396 0.1171
8 | 00000 0.0009 0.0081 0.0298 0.0653 0.1033 0.1304 0.1396 0.1318
9. | 0.0000 0,0002 0.0027 0.0132 0.0363 0.0688 0.1014 0.1241 0.1318
10 | 0.0000 0.0000 0.0008 0.0053 0.0181 0.0413 0.0710 0.0983 0.1186
11 | 0.0000 0.0000 0.0002 *0.0019 0.0082 0.0225 0.0452 0.0722 0.0970°
12 | 0.0000 0.0000 0.0001 0.0006 0.0034 0.0113 0.0263 0.0481 0.0728
13 | 0.0000 ©0.0000 0.0000 0.0002 0.0013 0.0052 0.0142 0.0296 0.0504
14 | 0.0000 0.0000 0.0000 0.0001 0.0005 0.0022 0.0071 0.0169 0.0324
15° | 0.0000 0.0000 0.0000 0.0000° 0.0002 0.0009 0.0033 0.0090 0.0194
16 | 0.0000 -0.0000 0.0000 0.0000 0.0000 0.0003 0.0014 0.0045 0.0109 .
17 {0.0000 0.0000 0.0000 0.0000 0.0000 0.000% 0.0006 0.0021-0.0058
18 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.000Q 0.0002 0.0009 0.0028
19 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001 0.0004 0.0014
20 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0002 0.0006
21 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 ©0.0001 0.0003
22 |0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0001
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Appendix—2

Normal Distribution"l'_able




