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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.

I

1. a)

b)

Explain central tendency of data with importance and uses in OUT daiIY llfe' State

the Engineering method and statistical thinking with flow chart.

Marks CO PO

(2+3) 11

The lengths of power failures9 in minutes9 are given in the following table.
(10) 21

986978901513518
1121242213120121285583
2111221103 248966 7470
3728 4321115132879840
95938378741581189650

Form a frequency distribution table. Hence compute the mean, median and

mode of the power-failure times. Estimate the percentage of observations IYlng

between mean i 20.

C)

A purchasing agent obtained samples of 60-watt bulbs from two companles' He

/ She had the sample tested in his/her own laboratorY for length of life wah the

(10) 32

following results:

Samples from
BCom.ACorrrof life (in hours:Len I

3101700 and under 1900

40161900 and under 2100
12202100 and under 2300
382300 and under 2500
262500 and under 2700

If prices of both types are the same, select which companY’s bulbs You wlll

prefer to collect. Justify your preference.

2. a) Define Skewness and Kun,osis. Derive the relation between central and raw (2+3) 1 1

moments.



b) The following data represent the length in centimeters (cm) of 12 pencils:

16.4 18.6 19.0

18.719.0

Use a stem and leaf plot to display the data. Hence find the median, mode and

range of pencil length?

c) An analysis of companies resulted in the following distribution: (12) 2 2
Profit (Lakhs)

No of Companies

20-30 1 30-40 40-50

20 22

Calculate the first four moments about assumed mean. Convert the result into

moments about the central mean. Compute the values of Vl and 72 and comment

on the results

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

(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 is also shown

in Fig. 1. Apply probability theory to compute the probability that (i) the entire

system works and (ii) the component D does not work, given that the entire

system works. Assume that the four components work independently.

3. a)

b)

(5) 1 1

(10) 2 2

Fig. 1 for Q. 3(b)

c) 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) a married couple watches the show.

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

(iii) at least one person of them will watch the show.

(10) 3 2



4. a) Define Binomial Distribution? Give a real-life example where such a

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

Twenty percent of the TVs produced in an industry are defective. If four TVs are

put in a box for marketing. In how many boxes do you expect to have (i) one

defective TVp (ii) two defective TVs9 (iii) at most 2 defective TVs in a

consignment of 2000 such boxes?

TIle MMR manufactures electric bulbs that have a length of life that is normalIY

distributed with mean equal to 800 hours and standard deviation of 40 hours. Find

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

is attached).

To study the tensile strength of a certain type of wire, the following pairs of
observations were recorded, where x is the diameter in cm and y is the mass

supported kg/cm.

(5) 1 1

b) (10) 2 2

C) (10) 3 2

5. a) (10) 21

mrlnl
r26n5 B5

1.6 1 1.8 1 2.o

D9 2Q
(i) Calculate the two regression equations that are associated with the above
values
(ii) Extrapolate the regression line to a diameter of 2.5 cm and explain Your
result.

b) Air crew escape systems are powered bY a solid propellant. The burning rate of

ths propellant is an important product characteristic. Specifications require that

the mean burning rate must be 50 centimeters per second. It is known from the

research that the standard deviation of burning rate is 2 centimeters per second-

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 concluslons

on the mean burning rate (Necessary charts 1 is attached).

(8) 32

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

kilowatt_hours expended by various home appliances. It is claimed that a vacuum

cleaner expends ml average of 52 kilowatt-hours per year. If a random sample of

12 homes included in a planned study indicates that vacuum cleaners expend an

average of 50 kIlowatt_hours per year with a standard deviation of 1 1 .9 kilowatt-

hours7 does this suggest at the 0.05 level of significance that vacuum cleaners

expend on the average9 less than 52 kilowatt-hours annually? (Given that at

y = 1 1, r,„ = 1.796 ).

(7) 32



6. a)

b)

Explain ANOVA for one-way classification in tabular form. (5) 1

(10) 22An automated filling machine is used to fill bottles with liquid detergent. A

i:: t : :[]I( aTiLP : s:11::e: a?2 pbITITvr;ri :It:ei : ii i =:q ::r::::ceh : : i 111TRI:: r:eu:: es:) {
an unacceptable proportion of bottles will be under filled or overnlled. Is there
evidence in the sample data to suggest that the manufacturer has a problem Mth
under filled or over filled bottles? Use a = 0.059 and assume that fiil volhle =
a normal distribution. (Given x:.05, 19 = 30.14)

C) As hey ?{ a department of a consumer's research organization you have the
responsibilitY for testing and comparing lifetimes of four brands of ele., bulbs.
9lppose You test the lifetime of three electric bulbs of each of the four brands
The data is sIx)wn blow, each entrY representing the lifetime of an electric bulb
measured in hundreds of hours: Can we infer that the mean lifetime of the foi
brands of electric bulbs are equal with 5% and 1% level ofiigdniLiZa
Wecessary charts are attached).

(10) 32

Brand

Brand C

24

20

22
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Appendix A/Statistical Tables and Charts

a TABLE • IH Cumulative Standard Normal Distribution {Conf/nued)

0.0

0. 1

0.2
0.3

0.4
0.5
0.6

0.7
0.8
0.9
1.0

i.I
1.2
1-3

1.4
1.5
1.6
1.7

1.8
1.9
2.0
2.1

2.2
2.3
2.4

25
2.6
2.7
2.8

2.9
3.0
3.1

3.2
3.3
3.4
3.5

3.6
3.7
3.8
3.9

0.500000

0.539828

0.579260

0.617911

0.655422

0.691462

0.725747

0.758036

0.788145

0.815940
0.841345

0.864334

0.884930

0.903199

0.9 19243

0.933193

0.945201

0.955435

0.964070

0.971283

0.977250

0.982136

0.986097

0.989276

0.991802

0,993790

0.995339

0.996533

0.997445

0.998134

0.998650

0.999032

0.999313

0.999517

0.999663

0.999767

0.99984 1

0.999892

0.999928

0.999952

0.503989

0.543795

0.583166

0.621719

0.659097

0.694974

0.729069

0.761148

0.791030

0.8 18589
0.843752

0.866500

0.886860

0.904902

0.920730

0.934478

0.946301

0,956367

0.964852

0.97 1933
0.977784

0.982571

0.986447

0.989556

0.992024

0.993963

0.995473

0.996636

0.997523

0.998193

0.998694

0.999065

0.999336

0.999533

0.999675

0.999776

0.999847

0.999896

0,999931

0.999954

0.507978

0.547758

0.587064

0.625516

0.662757

0.698468

0.732371

0.764238

0.793892

0.821214

0.846136

0.868643

0.888767

0.906582

0.922196

0.935744

0.947384

0.957284

0.965621

0.972571

0.978308

0.982997

0.986791

0.989830

0.992240

0.994132

0.995604

0.996736

0.997599

0.998250

0.998736

0.999096

0.999359

0.999550

0.999687

0.999784

0.999853

0.999900

0.999933

0.999956

I[][) ( Z ) = JP ( 1Z $ 7: ) = j= = e w + + 2 1c11ru

0.511967

0.551717

0.590954

0.629300

0.666402

0.701944

0.735653

0.767305

0.796731

0.823815

0.848495

O.870762

0.89065 1

0.908241

0.923641

0.936992

0.948449

0.958185

0.966375

0.973197

0.978822

0.983414

0.987126

0.990097

0.99245 1

0.994297

0.995731

0.996833

0.997673

0.998305

0.998777

0.999126

0.999381

0.999566

0.999698

0.999792

0.999858

0.999904

0.999936

0.999958

0.515953

0.555760

0.594835

0.633072

0.670031

0.705401

0.738914

0.770350

0.799546

0.826391

0.850830

0.872857

0.8925 12

0.909877

0,925066

0.9382,20

0,949497

0.959071

0.967 1 16

0.973810

0.979325

0,983823

0.987455

0.990358

0.992656

0.994+57

0.995855

0.996928

0.997744

0.998359

0.998817

0.999155

0.99940-2

0.999581

0.999709

0.999800

0.999864

0.999908

0.999938

0.999959

0.519939

0.559618

0.598706

0.636831

0.673645

0.708840

0.742 154

0.773373

0.802338

0.828944

0.853141

0.874928

0.894350

0.91 1492

0.926471

0,939429

0.950529

0.95994 1

0.967843

0.974412

0.979818

0.984222

0.987776

0.990613

0.992.857

0.994614

0.995975

0.997020

0.997814

0.998411

0.998856

0.999184

0.999423

0.999596

0.999720

0.999807

0.999869

0.999912

0.999941

0.999961

0.532922

0.563559

0.602568

0.640576

0.677242

0.712260

0.745373

0.776373

0.805 106

0.83 1472
0.855428

0.876976

0.896165

0.913085

0.927855

0.940620

0.951543

0.960796

0.968557

0.975002

0.980301

0.984614

0.988089

0.990863

0.993053

0.994766

0.996093

0.9971 10

0.997882

0.998462

0.998893

0.999211

0.999443

0.999610

0.999730

0,999815

0.999874

0.999915

0.999943

0.999963

0.527903

0.567495

0.606420

0.644309

0,680822

0.715661

0.748571

0,779350

0.807850

0.833977

0.857690

0.878999

0.897958

0.914657

0H9292 19

0.941792

0.952540

0.961636

0.969258

0.975581

0.980774

0.984997

0.988396

0.991106

0.993244

0.994915

0.996207

0.997197

0.997948

0.9985 1 1

0.998930

0.999238

0.999462

0.999624

0.999740

0.999821

0.999879

0.999918

0.999946

0.999964

0.53188 1

0.571424

0.610261

0.648027

0.684386

0.719043

0.751748

0.782305

0.810570

0.83 M57
0.859929

0.881000

0.899727

0.916207

0.930563

0.942947

0.95352 1

0.962462

0.969946

0.976148

0.981237

0.985371

0.988696

0.991344

0.99343 1
0.995060

0.996319

0.997282

0.998012

0.998559

0.998965

0.999264

0.99948 1

0.999638

0.999749

0.999828

0.999883

0.999922

0.999948

0.999966

0.535856

0.575345

0.614092

0.651732

0.687933

0.722405

0.754903

0.785236

0.813267

0.838913

0.862143

0.882977

0.901475

0.917736

0.93 1888

0.944083

0.954486

0.963273

0.97062 1

0.976705

0.981691

0.985738

0.988989

O,991576

0.993613

0,995201

0.996427

0.997365

0.998074

0.998605

0,998999

0.999289

0.999499

0.999650

0.999758

0.999835

0.999888

0.999925

0.999950

0.999967
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qFbb le A.6 F_Distribution ProbabilitY Table

,Ihble A.6 Critical Values of the f-l)lstr ibId-IOU
jo.os (ul , u2)

D2

1

2
3
4
5

10
11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

4.08
4.00
3.92

m 3'M \ I, nermission of E.S.

40
60

120

9
18.51 19.00
10.13 9.55

7.71 6.94
6.61 5.79

5.99
5.59
5.32
5.12
4.96

4.84
4.75
4.67
4.60
4.54
4.49
4.45
4.41
4.38
4.35
4.32
4.30
4.28
4.26
4.24

4.23
4.21
4.20
4.18
4.17

fja 14

4.74
4.46
4.26
4.10
3.98
3.89
3.81
3.74
3.68

3.63
3.59
3.55
3.52
3.49

3.47
3.44
3.42
3.40
3.39

3.37
3.35
3.34
3.33
3.32

3.23
3.15
3.07
3.00

3
215.71
19.16

9.28
6.59
5.41

4.76
4.35
4.07
3.86
3.71

3.59
3.49
3.41
3.34
3.29

3.24
3.20
3.16
3.13
3.10

3.07
3.05
3.03
3.01
2.99
2.98
2.96
2.95
2.93
2.92

2.84
2.76
2.68
2.60

224.58
19.25

9.12
6.39
5.19
4.53
4.12
3,84
3.63
3.48

3.36
3.26
3.18
3.11
3.06

3.01
2.96
2.93
2.90
2.87
2.84
2.82
2.80
2.78
2.76
2.74
2.73
2.71
2.70
2.69

2.61
2.53
2.45
2.37

5
233.99

19.33

8.94
6.16
4.95

230.16
19.30

9.01
6.26
5.05

4.39
3.97
3.69
3.48
3.33
3.20
3.11
3.03
2.96
2.90
2.85
2.81
2.77
2.74
2.71
2.68
2.66
2.64
2.62
2.60

2.59
2.57
2.56
2.55
2.53
2.45
2.37
2.29
2.21

236.77
19.35

8.89
6.09
4.88

4.28
3.87
3.58
3.37
3.22

3.09
3.00
2.92
2.85
2.79
2.74
2.70
2.66
2.63
2.60

2.57
2.55
2.53
2.51
2.49
2.47
2.46
2.45
2.43
2.42

2.34
2.25
2.18
2.10

7
238.88

19.37
8.85
6.04
4.82

4.21
3.79
3.50
3.29
3.14
3.01
2.91
2.83
2.76
2.71
2.66
2.61
2.58
2.54
2.51
2.49
2.46
2.44
2.42
2.40

2.39
2.37
2.36
2.35
2.33
2.25
2.17
2.09
2.01

240.54
19.38

8.81
6.00

4.15
3.73
3.44
3.23
3.07
2.95
2.85
2.77
2.70
2.64
2.59
2.55
2.51
2.48
2.45

2.42
2.40
2.37
2.36
2.34
2.32
2.31
2.29
2.28
2.27
2.18
2.10
2.02
1.94

4.77
4.10
3.68
3.39
3.18
3.02
2_90
2.80
2.71
2.65
2.59

2.54
2.49
2.46
2.42
2.39
2.37
2.34
2.32
2.30
2.28

2.27
2.25
2.24
2.22
2.21
2.12
2.04
1.96
1.88

Pe,.rson aid the BiometFika Trustees'



Table ,4.6

{=able A.6 ( {.-IIlitifl gti?{{ \ (!rit!€;a! V;IIi les I >{ tile f-D tstril }!itit irl

1

4052.18
98.50
34.12
21.20
16.26

D2

1
2
3
4
5
6
7
8
9

10

11
12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
28
29
30

40
60

120

00

F-DI,stribrrti,on PTObo,bi,btu Table

2

4999.50
99.00
30.82
18.00
13.27

10.92
9.55
8.65
8.02
7.56

13.75
12.25
11.26
10.56
10.04

9.65
9.33
9.07
8.86
8.68
8.53
8.40
8.29
8.18
8.10

8.02
7.95
7.88
7.82
7.77
7.72
7.68
7.64
7.60
7.56

7.31
7.08
6.85
6.63

ChaFLF2 4r„ al

3

5403.35
99.17
29.46
16.69
12.06

9.78
8.45
7.59
6.99
6.55
6.22
5.95
5.74
5.56
5.42

7.21
6.93
6.70
6.51
6.36
6.23
6.11
6.01
5.93
5.85

5.78
5.72
5.66
5.61
5.57
5.53
5.49
5.45
5.42
5.39

5.18
4.98
4.79
4.61

4
5624.58

99.25
28.71
15.98
11.39

9.15
7.85
7.01
6.42
5.99

5.67
5.41
5.21
5.04
4.89
4.77
4.67
4.58
4.50
4.43

5.29
5.18
5.09
5.01
4.94

4.87
4.82
4.76
4.72
4.68

4.37
4.31
4.26
4.22
4.18
4.14
4.11
4.07
4.04
4.02
3.83
3.65
3.48
3.32

4.64
4.60
4.57
4.54
4.51

4.31
4.13
3.95
3.78

CCc)

fo.al (U1 t t/2)

Ul
5

5763.65

99.30

28.24
15.52
10.97

8.7.5
7.46
6.63
6.06
5.64
5.32
5.06
4.86
4.69
4.56
4.44
4.34
4.25
4.17
4.10

4.04
3.99
3.94
3.90
3.85
3.82
3.78
3.75
3.73
3.70

3.51
3.34
3.17
3.02

6
5858.99

99.33
27.91
15.21
10.67

8.47
7.19
6.37
5.80
5.39

5.07
4.82
4.62
4.46
4.32

4.20
4.10
4.01
3.94
3.87

3.81
3.76
3.71
3.67
3.63
3.59
3.56
3.53
3.50
3.47

3.29
3.12
2.96
2.80

7
5928.36

99.36

27.67

14.98
10.46

8.26
6.99
6.18
5.61
5.20
4.89
4.64
4.44
4.28
4.14
4.03
3.93
3.84
3.77
3.70

3.64
3.59
3.54
3.50
3.46

3.42
3.39
3.36
3.33
3.30

3.12
2.95
2.79
2.64

8
5981.07

99.37
27.49
14.80
10.29

8.10
6.84
6.03
5.47
5.06

4.74
4.50
4.30
4.14
4.00

3.89
3.79
3.71
3.63
3.56

3.51
3.45
3.41
3.36
3.32

3.29
3.26
3.23
3.20
3.17
2.99
2.82
2.66
2.51

r
qb

/

743 'i ’\’
:i

9
6022.47

99.39
27.35
14.66
10.16

7.98
6.72
5.91
5.35
4.94

4.63
4.39
4.19
4.03
3.89

3.78
3.68
3.60
3g52

3.46
3.40
3.35
3.30
3.26
3.22
3.18
3.15
3.12
3.09
3.07
2.89
2.72
2.56
2.41


