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INSTRUCTIONS
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ANSWER ANY FIVE (05) QUESTIONS.
All questions carry equal marks.

This question paper has seven questions in five pages.
Use of a non-programmable calculator is allowed.
Normal and Chi-sqaare tables are annexed herewith.
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1.

One of the specifications on an electronic component is that its lifetime must exceed 5,000 hours.
When the production process is in control the lifetime of the electronic component is normally
distributed with mean 7,500 hours and standard deviation 1,000 hours. The manufacturer earns
Rs. 1,000/~ a unit produced, however defective unit must be replaced at a cost of Rs. 750/- to the
manufacturer.
a} Find the fraction of electronic components within the specification when the process is in
control.
b} How many electronic components are within the specifications out of 10,000 produced,
when the process is in control? '
¢) Find the total earning of the manufacturer out of 10,000 components produced when the
process is in control.
d) Find the mean lifetime of a randomly selected electronic component produced, if the total
number of components produced which were within specification are 7,881 out of 10,000
components. Assume that the standard deviation of the lifetime of the electronic

component is 1,000 hours.



2.

a) According to the past data, the probability of not raining to a stadium in a certain area on
a given day during the month of April is 0.95. A netball tournament is going to be held in
this stadium from 15™ April 2012 to 18" April 2012.

(M What is the probability that there will be no rain during the tournament?
(i)  Whatis the probability that there will be rain during the tournament?
(iii)  What is the probability that there will be rain on more than two days during the
tournament? : : ‘
(iv) -Find the probability that there will be rain on the second and the third days of the
tournament.
b) In the case of snake bites, ofien, iethal doses are not administered. Suppose 80% of the

snake bite cases recover even without treatment. What is the probability that out of 100
cases untreated, more than 85 will survive? ' :

a) Briefly explain the key properties of Poisson Distribution. Under what conditions the
Normal Distribution can be used to approximate the Poisson probabilities?

b) Suppose the number of babies born during an 8-hour shift at a maternity wing of a certain
hospital follows a Poisson distribution with a mean of 32. |

(i Find the probability that five babies are born during a particular I-hour period in
this maternity wing,. ‘

(i)  What is the probability that minimum of three babies are born in a particular 1-

.- hour period in this maternity wing?

(iii)  Give another distribution which can be used to approximate to the number of
babies born during an 8-hour shift. Clearly sate the distribution and the
parameters that you suggest. Hence find the probability that minimum of 20
babies are born during a particular 8- hour session in this maternity wing.

A biologist weights each individual mouse in a random sample consisting of ten mice and
records weight fo the nearest gram. The mice are then fed on a special diet and after 15
days each mouse is weighted again. The weight to the nearest gram is recorded. Assume
that initial weight and the weight after 15 days are normally distributed. The results are as
follows.
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| Imitial 50 | 49 | 48 | 52 | 40 | 43| 51 | 46 | 11 | 42
Weight
Weightafter | 55 | 50 | 50 | 55 | a2 | 45 | 52 | 48 | a2 | a4
15 days

| a) Assuming that the researcher has recorded the results in random order in both occasions
~ and the variance of the initial weight and the variance of the weight after 15 days are
" equal, examine the possibility that there has been a significant increase in mean weight
over 15 days. Use 5% level of significance. '

b) If the researcher has recorded the results in the same order in both occasions, and the
variance of the initial weight and the variance of the weight afier 15 days are equal,
examine the possibility that there has been a significant increase in mean weight over 15
days. Use 5% level of significance.

¢) Suppose you are asked to consult the researcher to conduct this experiment. Qut of the
methods given in part(i} and part(ii) which method would you suggest for the researcher
to implement? Support your answer.

a) A certain manufacturing company produces circular metal disks. The diameter of the
disk is used as the dimension of the product. To maintain the quality of the product
random samples of 25 disks are chosen in every two hours. If the production process is in
control, it is known that diameter of a disk is normally distributed with mean Scm and
standard deviation 0. 02cm. If the mean diameter of disk is not 5cm the production
process is considered as out of control. The following table gives some statistics which
were calculated from a sample collected on a particular day at 2.00 pm.

Descriptive Statistics: Disks measured for diameter

Count Meann  Std.Dev Minimum Median . Maxdmum
25 5.0050 0.0190 4.9988 49998 - 5.0033

) Construct a 95% confidence interval for the mean diameter of the discs produced
by the process. Round off your answer to four decimal places.
(i)  Interpret your result based on (i).



00142

~ b) Aboyusedtoplaya certain game with a six sided dice. One day he found some problem
with the dice and assumed that the dice was not fair. To test his assumption he threw the
dice 60 times and the number of occurrences of the scores was recorded. Following table
illustrates the resulis. '

Score 1 ) 2 3 4 5 6
Frequency 8 10 6 12 13 11

Test whether the assumption made by the boy is correct at 5% level of significance.
Clearly state your conclusion.

a) Briefly explain the components of a time series.

b) The following table provides quarterly sales (in Rs. 1,000) at a bookstore.

Year | Quarter | Sales
2009 1 580 .
2009 2 426
2009 3. 452
2009 4 558
2010 1 610
2010 2 470
2010 3 464
2010 4 616
2011 1 678
2011 2 612
2011 3 564
2011 4 738

(i) Plot the data and comment on the praph.
(i) Smooth the data using appropriate method and fit trend line for the data.
(iii) Calculate the seasonal effects.

(iv) Calculate the forecasted sales for the first quarter in the year 2012.
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| erte short nbteé on any four (4) from the foﬂowing topics.
&) Use of scatter plots in regression énalysis

b) Correlation Coefficient )

c) Multiple Linier Regression Models

d) Coefficient of Determination

€) Assumptions in regression analysis model

(Copyrights Reserved)
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Standa.rd normal distribution

Hz=100 |
= -843753
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z 00 . 01 .02 .03 .04 .05 .06 07 .08 .
0.0 } .500000 .503989 .507978 .511966 .515953 .519939 .523923 537903 .531881 535855
0.1 .589828 .543795 .547758 .551717 555670 .559618 .563559 567495 -571424 575345 |
0.2 | .579260 .583166 .587064 .590954 .594835 .598706 .602568 606420 .610261 .614092
0.3 .617911 .621720 .625516 .629300 .633072 .636831 640576 -644309 648027 651732
0.4 | .655422 .659097 .662757 .666402 .670031 .673645 677247 -680822 .684386 .687933
0.5 | .691462 .694974 .698468 .701944 .705401 .708840 .712260 -715661 .719043 .722405
0.6 | 725747 .729089 .732371 .735653 .738914 .742154 .745373 -T48571 751748 .754903
0.7 | .758036 .761148 .764238 .767305 .770350 .773373 .776373 779350 .782305 .78523¢
0.8 | .788145 .791030 .793892 .796731 .799546 .802337 805105 -807B50 .810570 .813267
0.9 | .815940 .818589 .821214 .823814 .826391 .828944 831472 833977 .836457 .838913
1.0 | .841345 .843752 .846136 .848495 850830 .853141 855428 -857690 .859929 .862143
L1] .864334 .866500 .868643 .870762 .872857 .874928 .8T6976 .879000 .881000 .B82977
1.2 | .884930 .386861 .888768 .830651 .892512 .894350 896165 .897958 .899727 .901475
1.3 | .803200 .904902 .906582 .908241 .909877 .911492 .913085 .914657 .916207 .917736
1.4 | .919243 920730 .922196 .923641 .925066 .926471 927855 .929219 .930563 .931888
1.5 | .933103 .934478 .935745 .936992 .938220 .939429 .040620 941792 .942947 944083
1.6 | .945201 .946301 .947384 .948449 .949497 .950529 951543 .952540 .953521 .954486
1.7 | .955435 .056367 .957284 .958185 .959070 .959941 960796 961636 .962462 .963273
1.8 | .964070 .964852 .965620 .966375 .967116 967843 .968557 .969258 .969946 .970621
1.9 | .971283 .971933 .972571 .973197 .973810 .974412 975002 .975581 .976148 .976705
2.0 | .977250 .977784 .978308 .978822 .979325 .979818 .980301 .980774 .981237 .981691
2.1 | .982136 .982571 .982997 .983414 .983823 .984222 -984614 .984997 .985371 .985738
2.2 | .986097 .986447 .986791 .987126 .987455 .987776 .988089 .D88396 .988696 .988989 -
2.8 | .989276 .089556 .989830 .990097 .990358 .990613 -990863 ..991106 .991344 991576
24 | .991802 .992024 .992240 .992451 .992656 .992857 993053 .993244 .993431 .993613
2.5 | .993790 .993963 .994132 .994297 .994457 .994614 994766 -994915 .995060 .995201
2.6 | .99533% .995473 .995604 .995731 -995855 .995975 .996093 .996207 .996319 .996427
2.7 | .996533 .996636 .996736 .996833 .996928 997020 -997110 .997197 .997282 .997365
2.8 | .997445 .997523 .997599 .997673 .997744 .997814 997882 .997948 998012 .998074
2.9 | .998134 .998193 .998250 .998305 .998359 .998411 .998559 .998605
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