00126

THE OPEN UNIVERSITY OF SRI LANKA
DIPLOMA IN INDUSTRIAL STUDIES
FINAL EXAMINATION - 2012/2013

TTZ4241 - STATISTICS FOR INDUSTRIAL STUDIES *
DURATION - THREE HOURS

DATE: 18th August 2013 TIME: 0930-1230 HOURS

Answer Question 01, which is compulsory and additional five (05) questions. -

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

COMPULSORY QUESTION

01. (A) Briefly describe the following terms used in statistics.
i.  Descriptive Statistics
ii.  Probability of an event
fii.  Discrete and Continuous variables
iv. Measures of location of a given set of data (08 Marks)

(B) A sample of the personal files of 08 female employees in Rolex Manufacturing
- Company revealed that during a six month period they were absent for the

following number of days.
02 00 06 03 10 04 01 02
i. Calculate the mean and median of the above dafa.

ii. Calculate the standard deviation of the above data. (06 Marks)
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(C)  There are 100 garments in a pack and 14 of them are defective. Three garments are

to be selected, one after the other, without replacement
What is the probability that
i.  all three will be defective (03 marks)

ii.  if the first one is defective and the other two are non-defective

(03 marks)

(D)  Determine the area under the Standard Normal curve for the following situations.
i Area to the left of Z = 1.25
ii. Area to the right of Z=1.75

iii. Area between Z = - 1.25 and 1.54 (02 Marks)

(E) Briefly explain what you understand by “null hypothesis” and “alternate
hypothesis”. (03 Marks)
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Answer any Five questions from the below given Seven questions

(02) (a) Describe the importance of the measures of dispersion in a given set of data

(03 Marks)

(b)Each person who applies for mechanical job at the work shop in the University is
given a mechanical aptitude test. One part of the test involves assembling a small part
of a machine. The length of time it took 42 perSons to assemble the part was

organized into the following frequency table

Time (in minutes} | No. of persons
1-3 04
4-6 08
7-9 14
10-12 | 09
13-15 05
16- 18 02
i Calculate the mean, and the median of the data. {06 Marks)

ii.  Calculate the standard deviation and the coefficient of variation (06 Marks)

(03) (a) Write the mathematical formula of the binomial probability distribution. (03 Marks)

(b) In Adams Private Ltd., absence percentage of the work force is 08%. Ten employees

are to be selected at random for a study of absenteeism.
i.  Whatis the random variable in this problem?
ii.  Is the random variable discrete or continuous?

iii.  Whatis the probability of selecting ten employees at random and finding

that none of them are absent?

iv.  Develop binomial probability distribution for this experiment. (12 Marks)
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(04) (a) Write the mathematical formula of the ‘Poisson probability distribution’.(03 Marks)

(b) The sale of automobiles at Kandurata Automobiles in the Kandy area follows a

Poisson distribution with mean of 3.00 per day.
i.  Whatis the probability that no automobile is sold on a particular day?
ii. Whatis the probability that one automobile is sold on a particular day?

jii. What is the probability that for five consecutive days at least one automobile

is sold? (12 Marks)

(05) (2) What do you understand by the terms ‘point estimation’ and “interval estimation”?
(03 Marks})

(b) The contents of bottles of oil are known to be normally distributed. A random
sample of 15 bottles shows that the mean of the sample is 200ml and the standard
deviation is 20ml. Develop 99%, 95% and 92% confidence limits for mean daily
output. (12 Marks)

(06) (a) Explain what do you understand by “Sampling distribution of means” (03 Marks)
(b) A population consists of following four values: 12,12, 14,16
i.  How many samples of 2 are possible? (02 Marks)

ii. Listall possible samples of size 2, and compute the mean of each sample.
(03 Marks)

jii. Compute the mean of the sample means and the population mean(03 Marks)

(c) State the “Central Limit Theorem” and describe its importance in statistics.

(04 Marks)
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(07) (a) Describe what you understand by “Hypothesis Testing”? (03 Marks)

(b) The manufacturer of the X tires claims that the mean mileage the tire can be driven
before the tread wears out is 60,000 miles. The standard deviation is 5000 miles. The
Roadmasters Ltd. bought 48 tires and found that mean mileage for the tires they
used for their trucks is 59,500 miles. Roadmasters Ltd. wants to check whether their

experience is different from the claim by the manufacturer at the 0.05 significant

- level.
i, State the “Null Hypothesis” and “Alternate Hypothesis” (02 Marks)
ii. What is the decision rule? (03 Marks)
iii. Compute the test statistics. | (03 Marks)

iv. Can Roadmasters Ltd, conclude that their experience is different to that of the

manufacturer at 0.05 significant level? {04 Marks)

(08) (a) Write three properties of the normal probability distribution. -(02 Marks)

(b) The mean score of a University entrance test is 500 with standard deviation of 75.

The scores are normally distributed.
i. What percentage of the students scored above 5007 (04 Marks)
ji. What percentage of the students scored 320 or below? (04 Marks)

jii. Top ten percentage of the students who scored well in the test are to be
selected for an award of scholarships. Find the minimum mark that a student

should score to get a scholarship. (05 Marks)

Copyrights Reserved
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' Poisson DistrisuTion: ProBaBILITY oF ExactLy X OCCURRENCES

! ‘ 7 i
X 10.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0 |0.9048 0.8187 0.7408 0.6703 0.6065 0.5488 0.4966 0.4493 0.4066
1 |0.0905 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. 0.1438_0.1647
3 |0.0002 0.0011 0.0033 0.0072 0.0126 0.0198..0.0284 0.0383° 0.0494
4 | 0.0000 0.0001, 0.0003 0.0007 0.00I 6 0.0030 0.0050 0.@077 0.0111
5 | 0.0000 0.0000 0_.0000 0.0001 0.0002 0.0004 0.0007 0.0012 0.0020
6 | 0.0000 0.0000 0.0000 0.0000 0.0000. 0.0000 0.0001 0.0002 0.0003
7 | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000.
; u
X110 2.0 3.0 40. . 5.0 6.0 7.0 8.0 9.0
0 | 0.3679 0.1353 0.0498 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 10.1839 0.2707 0.2240 .0.1465 0.0842 0.0446 0.0223 0.0107 0.0050
3 | 0.0613 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 0.1765 0.1339 10.0912 0.0573 0.0337
5 | 0.0031- 0.0361 0.1008 0.1563 0.175% 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 | 0.0000 0.0009 0.0081 0.0298 0.0653 0.1033 0.1304 0.1 396 0.1318
9. 0-0QOQ 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 0.0993 'O.‘l 186
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 0.00Q0 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 0.0001 0.0006 0.0021-0.0058
18 | 0.0000 0.0000 0.0000. 0.0000 0.0000 0.0000 0.0002 0.0009 -0.0029 .
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




AREAS UNDER TH:-é NormaL Curve

Example:

Ifz=1.96. then
PO 10 2) = 04750
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0.4545
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0.4930
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