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There are 6 (Six) questions. Answer all of them. Programmable calculators are not allowed. Do not
write anything on this question paper. Marks of each question and corresponding CO and PO are
written in the right margin. The Symbols have their usual meaning.

1. %) Explain central tendency of data with importance and uses in our daily life. State  Marks COPO

+3) 1 1
the Engineering method and statistical thinking with flow chart. =
) The lengths of power failures, in minutes, are given in the following table. a0 2 1
2 [ 13 I 98 | 102
[ |2 121 uo 124 | 112
I 89 | 103 u2 | 21
I 132 ‘ s | 3 37
[ 1 158 | 74 | 93 95
Form a frequency distribution table. Hence compute the mean, median and
mode of the power-filure times. Estimate the Iyi
between mean + 20.
9

A purchasing agent obtsined samples of 60-watt bulbs from two companies. He (1) 3 2
/ She had the sample tested in his/her own laboratory for length of life with the
following results:

Samples from
Length of life (in hours) | Company A_| Company B
1700 and under 1900 10 3
1900 and under 2100 16 40
2100 and under 2300 20 12
2300 and under 2500 8 3
2500 and under 2700 3 2

If prices of both types are the same, select which company’s bulbs you will
prefer to collect. Justify your preference.

2. a) Define Skewness and Kurtosis. Derive the relation between central and raw @3) 11

moments.



G

The following data represent the length in centimeters (cm) of 12 pencils:
‘ 172 ‘ 16.4] 186 ”lm 1 175 | 190 ‘
174 | 168 | 190 | 178 | 188 | 1xﬁ
Use a stem and leaf plot (o display the data. Hence find the median, mode and
range of pencil length?

An analysis of companies resulted in the following distribution:
[ Profit (Lakhs) ‘ 1020 Izn-so[ 30-40 ‘ 40-50 ‘ 50-60 }
‘Noquompmies‘ B [ L 30 ‘ 2 [ 1]

Calculate the first four moments about assumed mean. Convert the result into
‘moments abou the central mean. Compute the values of y; and y; and comment
on the results.

Define and illustrate with examples:
(i) Statistical experiment; (ii) Compound event; (iif) Mutually exclusive event

(iv) Sampling with and without replacement and (v) Conditional probability.
An electrical system consists of four components as illustrated in Fig. 1. The
system works if components A and B work and either of the components C or D
works. The reliability (probability of working) of each component s also shown
in Fig. 1. Apply probability theory to compute the probabiliy that (i) the entire
system works and (i) the component D does not work, given that the entire
system works. Assume that the four components work independently.

Fig. 1 for Q. 3(b)

The probability that a married man watches a certain TV show is 0.4 and that a
married woman watches the show is 0.5. The probability that a man watches the
show, given that his wife does, is 0.7. Find the probability that

(i) amarried couple watches the show.

(i) a wife watches the show given that her husband does.

(iii)  at least one person of them will watch the show.
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) Define Binomial Distribution? Give a real-life example where such a

distribution is approprite. List the main properties of binomial distribution.

b) Twenty percent of the TV produced in an industry are defective. If four TV are
put in a box for marketing. In how many boxes do you expect o have (i) one
defective TV, (i) two defective TVs, (iii) at most 2 defective TVs in a
consignment of 2000 such boxes?

© The MMR manufactures electric bulbs that have a length of lfe that is normally

o . i e

the probability that  bulb burns between 770 and 835 hours. (Necessary chart 1

is attached).

) Tostudy the tensile strength of  certain type of wire, the following pairs of
observations were recorded, where x i the diameter in cm and y i the mass
supported kg/em.

x 060810 [12 [1a [16 [18]20 [22 [24

14[26 \5 [6 [42 [98 |82 |88 [134 [124 |

(i) Calculate the two regression equations that are associated with the above

alues.
(ii) Extrapolate the regression line to a diameter of 2.5 om and explain your
result.

g

i rew esape ystems arepowered by sl propellant. The buring e of

this propellant is an i P ions require that

the mean burning rate must be S0 centimeters per second. It is known from the
research that the standard deviation of burning rate is 2 centimeters per sccond.
The experimenter decides to specify a type I error probability or significance
level of 0.05 and selects a random sample of 25 and obtains a sample average
burning rate of 51.3 centimeters per second. Use p-values to draw conclusions
on the mean burning rate (Necessary charts 1 is attached).

¢) The Edison Electric Institute has published figures on the annual number of

kil by i vacuum
cleaner expends an average of 52 kilowatt-hours per year. If a random sample of
12 homes included in a planned study indicates that vacuum cleancrs expend an
average of S0 kilowatt-hours per year with a standard deviation of 11.9 kilowatt-
hours, does this suggest at the 0.05 level of significance that vacuum cleaners
expend, on the average, less than 52 kilowati-hours annually? (Given that at
V=1Ll =1.796).

G 11
10) 2 2
) 3 2
1) 2 1
® 3 2
m3 2



6.

) Explain ANOVA for one-way classification in tabular form.

b) An automated filling machine is used to fill bottles with liquid detergent. A
random sample of 20 bottles results in a sample variance of fill volume of s? =
0.0153 (flui f the vari fill i

an unacceptable proportion of botles will be under filled or overfilled. Is there.
evidence in the sample data to suggest that the manufacturer has  problem with
under filled or over filled bortles? Use = 0.05, and assume that il volume has
normal distribution. (Given xZgg,15 = 30.14)

©) As head of a depariment of a consumer's research organization, you have the

ibility for testing and comparing lifetimes of four ic bulbs.

Suppose you test the lifetime of three electric bulbs of each of the four brands.

‘The data is shown below, each entry representing the lifetime of an electric bulb,

measured in hundreds of hours: Can we infer that the mean lifetime of the four

brands of electric bulbs are cqual with 5% and 1% level of significance?
(Necessary charts are atiached).

© 1
a2 2

) 3 2
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Appendix At el snd oo \

TABLE « Il Cumulative Standard Normal Distibution (Continued)

0500000 0503985 0507978 0511967 051595 0519939 052922 0203 OSIEEL 0538ES6.
0539828 70843795 0347 OSSITIT 055560 0S6IS 0SE3S9 036795 0571404
0579280 03166 03864 0390954 05ATIS 09806 OSMSS 00600 061061 0614092
0617911 TDRATI> 0SS 0629300 06T 063K 06 o 1732
0655422 065097 0662757 0666A2 OSN3 06TI6S 06T 0SSOSR 06835 0487933
0691482 09T 06oRS D010 o 15661 0719043 0722405
0TI 07906 0TI 07IS6S3 0TI 0742Iss OTASI3 OMESTL OTSITAS 075403

0761148 0. 67305 0. o om0 07m0s 03
OT8Bl4s 07910 079 0796TI 0799546 0SS 0S0SI06 0SO7SSD 0SI0STD 0813267
0815940 31858 ORIN OEBEIS MWL 08944 ORIUATL OLWTT 0236857 i
OMIMS 08I OMGIN 0MB9S OB 0SSl OSSN OIS0 0309 08362143
o 0762 0372587 05714928 0876976 057899 08I
OSHS0 0RI0 OSIETET OEOGSI 0252 084150 0896165 0497958 7 0501475
0031997 ‘0 9082610 0911492 0913085 0914657 0316207 0917736
919263 092073 092219 0923641 09756 0926471 0927855 0929219 0920563 093Isss
0933195 0934478 0935744 09362 0938220 0939429 0541792 0942947 984083
0945201 0546301 0947384 90097 0929 0951543 09240 098I 0954
0955435 1095637 0957284 0958185 0959071 09 961636 0962462
0964070 0964852 0965621 0966375 0967116 0967843 0968557 S 090946 0970621
0971285 10971933 0972871 0973197 0570 094412 0 oo7ssu1 lomeids
097250 09774 097E06 0STREZ2 0579325 09798IS 0IRINI 0980T OSKIZH) 0SEIEON
098213 " 0982571 0982997 0983414 0K 09 Sucls 058997 05
098097 0986447 09791 0987126 0SKISS 09676 OIRRY 09856 0966
0989276 09895% 0989830 0990097 0990358 0990613 0990863 0991106 0990348 0LSTS
0991802 0992024 09972240 0992451 09665 09928 099303 0993244 099831 0983613
0993750 0 0904132 03 7 09%d61a 08 0936515 0 0995201
0995399 0995473 0595604 09T 0995855 0995975 0 o: 0996319 0996427
o 0996636 0996736 0 o os 0997110 0997197 0
0997445 Q07523 099799 0997673 0S9TIAA 0I9TELS 0SSTEE2 0997948 OSSROI2 0998074
0998134 0998153 0 99835 099RAIL 0998462 | 09SIL D
0998650 0598694 099876 0998777 0omal7 0998893 0996930 0998965 0998999
08 999065 | 099909 099126 0999155 0999184 0999211 0999238 0 0smwzsy
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090517 01999533 09985 0999581 099959 0999610 0999624 0999638 0999650
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“Fable A.6 F-Distribution Probability Table 741

Table A.6 Critical Values of the F-Distribution i

Fo.05(v1,v2)

1 2 3 1 5 6 T s 9
16145 199.50 T miss 06 M99 me7TT 288 205
19 19 1930 1933 1035 1037 1938
1013 955 X 912 om  8s4 88 88 88
7T 694 . 63 62 616 600 604 600

¢
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Chouet-2
Table A6 F-Distibution Probability Table

Table A6 (coutinnerl) Critioal Vilies of the FDistribution

fo.01(va,v2)
1 2 3 4 5 6 T B )
405218 499050 540335 562458 5703.65 585809 592836 598LO7T 602247
9850 9900 9917 9925 9930 9933 9935 9937  99.39

3412 3082 2046 2871 2820 2791 2067 2749 2735
1800 1669 1598 1552 1521 1498 1480 1466
1626 1327 1200 1097 1067 1046 1029 10.16
1375 1092 97
1225 055 845
126 865 759
1056 802 699
10 1004 756 655

e anwwn|

1 o9e T2 62 532 507 489 474 463
12 933 693 595 506 482 464 450 439
18 907 670 57 486 462 444 430 419
14 88 651 556 469 446 428 414 403
15 868 636 542 436 432 414 400 389
16 853 628 520 444 420 403 380 37
17 840 61 518 434 410 393 3T 368

18 829 60l 509
19 818 593 500

20 810 58 494 410 387 37 356
21 802 578 487 404 381 364 351 340
22 19 512 4% 399 376 359 345 335

28 788 566 476
24 78 561 4m

25 77T 55T 468 385 363 345 332 32
26 772 553 464 382 35 342 320 318
27 768 549 460 378 356 339 326 315
28 764 545 457 375 858 336 328 312
20 760 542 454 373 350 333 320 309
30 756 539 451 370 347 330 317 307
a0 731 518 43 351 320 312 209 289
60 708 498 413 31 312 295 282 272




