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SEC-I'ION.'A"
[10 Q' ' I =10 marks]

Fill in the blank space(s) by the most appropriate word(s) or symbolls).

I . The number of parameters involved in a Normal Distribution is

2. The mean and variance are same in . .. . ... .....distribution

The number of defective in statistical process control is checked by .....

A variable that can assLrme anv value between two given points is called

If P(81,4) = P(B) then P( A and B) = .

SEC'|ION..B"
[l0Q.x I = l0marks]

Choose and encircle the most appropriate answer tiom the given options.

I l . In a criminal trial. a Type I eror is made when..
a. A guilty def'endant is acquitted (set tiee)
b. An innocent person is acquitted
c. A guilty defendant is convicted ( sent to jail)
d. An innocent person is convicted

-i

4

,s a plot that i'isuallv stutltl"lari:.r-s tire,Jata lll terrtt: ur iluat',11i:s, rllf:tll otld
Vanance

The sample mean minus its hypothesized value by the standard error of the sample mean

is..........test statistic. Here sarnple size is more than 30 and population variance is not
known.

Two unbiased coins are tossed. The probability ot'getting at most one head is

In a Binomial Distribution. if p = q.then P(X: x) is given by....

'fhe lower control limit of R chart is .....

5

6

7

8

9

.........chart.

l0



t2

l3

14.

15.

l6

In a criminal trial. a Type I error is rnade when.
a. A guilty def-endant is acqr.ritted (set tiee)
b. An innocent person is acquitted
c. A guilty def-endant is convicted ( sent to.iail)
d. An innocent person is convicted

The shape of the Normal Curve is
a. Bell Shaped b. Flat c. Circular d. Spiked

d. lndeterminate
For a Poisson Distribution. if rnean(m) = l. then P(l) is
a.lle b. e c. elZ

Poisson distribution is applied fbr
a. Continuous Random Variable
c. lrregular Random Variable

b. Discrete Random Variable
d. Uncertain Random Variable

17.

18.

l9

20

If X is measured in hours and Y is measured in minutes. then correlation coetficient has
, l, -,-:--
rl(! Lt!tll

a. Hours b. Minutes c. tsoth (a) and (b) d. No unit

If Y:2 - 0.2X" then the value of resression coetllcient is
a. 2 b. -0.2 c. 0.2 d. I

Negative regression coetllcient indicates that the movement of the variables are in
a. Same direction b. Opposite direction
c. Both (a) and (b) d. Diflicult to tell

What is the tool most commonly used to monitor daily variation in a manulacturing
process.

a. Histograms b. Pareto Charts
c. Control Charts d. Process Flowcharts

What are the main calcLrlated components ola Control Chan'J
a. Target (centerline). t Jpper 

-lolerance t-imit. Lower'lolerance Limit
b. Target (centerline). Upper Specification Limit. Lower Specification Limit
c. Target (centerline). LJpper Control l-irnit. Lower Control Limit
d. Target (centerline). +One Standard Deviation. -One Standard Deviation
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SECTION "C"
[3 Q.* 7:21marks]

For the annual rainfall data in inches given below, do the following.

a. Construct the stem and leaf plot for these data and find the quartiles.

b. Construct the histogram of these data

c. Construct the box plot of these data

d. Interpret the box plot

[3+2+l+l]

The concentration of a reactant is a random variable with probability density function

f(x)- 7.2(x+x2),0<x(L [2+3+2)

a. Find the mean concentration

b. Find the probability that the concentration is within +0.1 of the mean

c. Find the cumulative distribution function of the concentration

The temperature (in 0 C) and the yield (expressed as a percentage of a theoretical

maximum) is given in the following table

a. Compute a least squares line predicting yield (y) from temperature (x)

b. Interpret this line of regression

c. Test the hypothesis Ho: p = 0

2

3

0.2 3.7 t.2 13.7 1.5 0.2 t.7
0.6 0.1 8.9 1.9 5.5 0.5 3.1

3.1 8.9 8.0 12.7 4.1 0.3 2.6

1.5 8 4.6 0.7 0.7 6.6 4.9

0.1 4.4 11 7.9 0.0 1.3

2.4 0.1 2.8 4.9 3.5 6.1 0.1

Temp 30 32 35 39 3l 27 33 34 25

Yield 49.2 55.3 53.4 59.9 51.4 52.1 60.2 60.5 59.3

1



4.

SECTION "D"
[6 Q. * 4:24 marks]

Items are inspected for flaws by two quality inspectors. If a flaw is present, it will be

detected by the first inspector with probability 0.9 and by the second inspector with
probability 0.7. Assume the inspectors function independently.

a. If an item has a flaw, what is the probability that it will be found by both inspectors?

b. If an item has a flaw, what is the probability that it will be found by at least one of the

two inspectors?

c. Assume that the second inspector examines only those items that have been passed by

the first inspector. If an item has a flaw, what is the probability that the second

inspector will find it? U+l+2]

In a certain university, 25oh of the students are over 21 years of age. In a sample of 400

students, what is the probability that more than 1 10 of them are over 2l?
a. Use Binomial distribution
b. Use Normal approximation to Binomial distribution [l+3]

A certain manufactured product is supposed to contain 23oh potassium by weight. A
sample of 10 specimens of this product had an average percentage of 23 .2 with a standard

deviation of 0.2. If the mean percentage is found to differ from 23, the manufacturing

process will be recalibrated.

a. State the appropriate null and alternative hypothesis

b. Should the process be recalibrated? Explain

A particular type of gasoline is supposed to have a mean octane rating greater than90o/o.

Five measurements are taken of the octane rating, as follows: L2+21

90.1 88.8 89.5 91 92.1

a. Can you conclude that the mean octane rating is greater than90Yo?

b. Construct a95 o% confidence interval for p.

Two weights, each labeled as weighing 100g, are each weighed several times on the same

scale. The results in units of prg above 100g, are as follows:

First weight: 53 88 89 62 39 66

Second weight: 23 39 28 20 49

Is it reasonable to assume that there is no difference between the variance? Is it
reasonable to assume that there is no difference between the mean?

5

6.

7

8
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The target weight for a box of cereal is 3509. Each day a sample of 300 boxes is taken'

and the number that are underweight, is counted' The number of underweight boxes for

each of the last 25 days is as follows:

23 12 19 19 20 19 2t 27 26 23 22 25 30

30 22 25 27 29 35 39 43 41 39 29

a. compute upper and lower control limits for p chart'

b. Draw the control chart. Is the process in control? If not, when is it f,rrst detected to be

out of control?

SECTION "E"
[5 Q' " 2: l0 marks]

In a survey of households with television sets, the proportion of television sets in various

types of rooms was
10.

l1

t2.

13.

t4

Room Proportion of TV sets

Bedroom
Living Room
Den
Basement
Kitchen
Bathroom

0.37
0.26
0.22
0.12
0.02
0.01

What is the probability that a TV set is located in a living room or den?

A pair of dice is rolled once. Let X be a random variable denoting the sum of the number

appearing on the faces of these dice. Construct the probability distribution of X.

A scale is calibrated by weighing a 1000 g test weight 60 times. The 60 scale readings

have mean 1000.6 g and standard deviation of 29. Test the hypothesis Ho: p:1000 versus

Hr:p1l000.

Construct a99o/oconfidence interval for problern givel in Q12.

What is the probability that the TV set is not located in a bedroom in Ql0'?
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Table IV Percenrage Points of the I Distribution

d, 0.40 0.25 0.10 0.05 0.025

ttB t's 2019

0.01 0.005 0.0025 0.001 0.0005

\

I
2

l
I
5

6

7

s

9
l0

ll
L2

t3
l4
l5

t6
t7
l8
l9
20

2l
22

23

24

25

26

27

28

29

30

40

60

,:

0.325

0.289

0.277

0.27t
0.267

0.265

0.263

0.262
0.261

0.260

0.260
0.259

0.259

0.258
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0.258

0.257

0.257

0.257

0.257

0.25'l
o.256
0.256
0.256
0.256

0.256
0.256
0.256
o.256
0.256

0.255

0.254
0.254
0.253

1.000

0.816

0.'r65

0.741

0.727

0.718

0.71 I
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0.703

0.700

0 697
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0.690
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0.684
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1.078

r.886
1.638

-!jl3
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1.440

1.415

t.397
1.383
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1.363

1.356
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t.l4l
1.137
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1.330

t.328
t.325

1.323

1.32t
1.319

1.318

1.3 l6
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i.r r+

1.3 l3
l.3ll
l_3-10
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t.296
t.289
1.282 ,

6.3 t4
2.920

2.353

2.1t2
2_0t5

1.943

1.895
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1.812

t.795
1.782

t.771
t.76t
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1.714
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1.701
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t.697
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t.645

t2.106
4.103

3.182

2.176
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2.447

2.365

2.306
2.26?

2.228

2.201

7.t'19
2.t60
2.115

2.13t
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2.110
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2.086 .

2.080

2.074

2.069

2.oil
2.060

2.O56

2.052
2.M8
2.M5
2n42

2.02t
2.000

1.980

1.960

I l.s2l
6.965

{.541

3.747

1.365

).143
2.998

2.896

2.82t
2.7@

2.7t8
2.681

2.650

2.624

2.602

2.583

2.567

2.552
2.539

2.528

2.518

2.508

2.500

2.492
2.485

2.479

2.473

2.467

2.462
2.457

2.423

2.390
2.3s8

2.326

63.6s7

9.925

5.841
.1.604

4.032

3.107

3..199

3.355

3.250

3.169

l.106
3.055

3.0r2
2.977',

2.947

2.921

2.898

2.818

2.86t
2.845

2.831

2.819

2.8U
2.797

2.781

2.779

2.77 |
2.763

2.756

2.750

2.7A1

2.660

2.617

2.576

127.32

14.089

1.453

5.598

4.773

4.317

4.029

3.833

3.690

3.58 t

1.491

1.428

1.372

1.326

3.286

3.252

3.222

3.t97
3.t74
3.t53

3. r35

3.119

3.104

3.091

3.078

3.067

3.057

3.U7
3.038

3.030

2.971

2.9t5
2.860
2.807

3 18.31

23.326
to.2l3
7.t73
5.893

5.208

4.785

4;501

4.297

4.144

4.025
3.930

3.852

3.787

1.733

3.686

3.646
3.610

3.579
3.s52

3.527

3.505

3.485

3.467

3.450

1.415

3.42t
1.408

3.396

3.385

3.307

3.232

3.160

3.090

636.62

31.598

t2.924
8.610

6.869

s.959

5.408

5.041

4.781

4.587

4.437
.1.3 I 8

4.22t
4.140

4.073

4.015

3.965

3.922

3.883

3.850

3.819

3.792

3.76'l
3.745

3.725

3.707

3.690

3.674

3.6s9

3.646

3.551

3.460

1.373..

3.291
Source:This table is adaptcd from Biometrika
Biometrika Trustccs.

Tables lor Statisricrans, Vol. l, 3rd cdition, t965, by permission of rhc
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Thble V Percentage Points of the F.Distriburion (continued)

6.r0,,,,,,

39.86 49.50 53.59

8.53 9.00 9.1 6

5.54 s.46 5.39

4.54 4.32 4.19

4.06 3.78 3.62

3.78 3.46 3.29

3.59 3.26 3.0?

3.46 3.1l 2.92

3.36 3.01 2.81

3.29 2.92 2.73

3.23 2.86 2.66

3.18 2.81 2.61

3.14 2;16 2.56

3.10 2.73 2.52

3.O7 2-70 2.49

3.05 2.67 2.46

3.03 2.64 2.44

3.0r 2.62 2.42

2.99 2.61 2.40

2.97 2.59 2.18

2.96 2.57 2.36

2.95 2.56 2.35

2.94 2.55 2.34

2.93 2.54 2.33

2.92 2.53 232
2.9t 2.52 2.31

2.90 2.s1 2_30

2.89 2.50 2.29

2.89 2.50 2.28

2.88 2.49 2.28

2.84 2.44 2.23

2.79 2.39 2.t 8

2.75 2.35 2.13

2.71 2.30 2.08

I
2

3

4

5

6

7

8

9

10

;llSrr
6 ^_.E 13

c14o€15
O516
&tj
Er8Eleo.! 20

221
fl, zz

S23
24

25

26

27

28

29

130
*40

60

120

a

5s.83

9.24

s.34

4.1I

3.52

3.18

2.96

2.81

2.69

2.61

2.54

2.48

2.43

2.39

2.36

2.33

2.31

2.29
', )1

2.25

2.23

2.22

2.21

2.19

2.t8
2.17

2.1'1

2.16

2.ts
2.14

2.O9

2.O4

1.99

1.94

57.24

9.29

5.31

4.05

3.45

3.r I
2.88

2.73

2.61
1 <t

2.45

2.39

2.35

2.31

2.27

2.24

2.22

2.20

2.1 8

2.16

2.14

2.13

2.tt
2.10

2.09

2.08

2.07

2.06

2.06

2.03

2.00

1.95

1.90

1.85

58.20

9.33

s.28

4.01

3.40

3.05

2.83

2.67

2.55

2.46

2.39

2.33

2.28

2.24
1at

2.1 8

2.15

2.13

2.1 I

2.09

2.O8

2.06

2.05

2.04

2.02

2.01

2.00

2.00

1.99

1.98

1.93

1.87

1.82

1.77

58.91

9.35

5.27

3.98

1.37

3.01

2.78

2.62

2.5t
2.41

2.34

2.28

2.23

2.19

2.16

2.13

2.10

2.08

2.06

2.04

2.02

2.01

1.99

1.98

t.97
1.96

1.95

1.94

1.93

1.93

1.87

1.82

r.77

1.72

59.44

9.37

5.25

3.95

3.34

2.98

2.75

2.59

2.47

2.18

2.30

2.24

2.20

2.15

2.12

2.09

2.06

2.04

2.02

2.00

r.98

1.97

1.95

1.94

r.93

1.92

l.9l
1.90

1.89

1.88

1.83

1.77

1.72

1.67

59.86

9.38

5.24

3.94

3.32

2.96
a1a

2.56

2.44

2.35

2.27

2.21

2.16

2.12

2.09

2.06

2.03

2.00

1.98

1.96

1.95

1.93

1.92

l.9l
1.89

1.88

1.87

1.87

1.86

1.85

1.79

1.74

1.68

t.63

60.19

9.39

5.23

3.92

3.30

2.94

2.70

2.54

2.42

2.32

2.25

2.19

2.14

2.10

2.06

2.03

2.00

1.98

1.96

1.94

1.92

1.90

1.89

1.88

t.87
1.86

1.85

1.84

1.83

1.82

1.76

l.7 t
1.65

1.60

60.71

9.41

3.90

3.27

2.90

2.67

2.50

2.38

2.28

2.21

2.15

2.10

2.O5

2.02

1.99

1.96

r.93

l.9l
1.89

1.87

1.86

1.84

1.83

1.82

l.8 t

1.80

1.79

1.78

t.77
1.71

1.66

1.60

1.55

61.22

9.42

5.20

3.87

3.24

2.87

2.63

2.46

2.34

2.24

2.17

2.10

2.05

2.01

1.9'7

1.94

l.9l
1.89

1.86

1.84

r.83

t.8l
1.80

1.78

1.77

1.76

1;75

1.74

|;t3
1.72

1.66

1.60

r.55

1.49

61.74

9.44

5.l8
3.84

3.21

2.84

2.59

2.42

2.30

2.20

2.12

2.06

2.0t

1.96

1.92

1.89

r.86

L84
l.8 t

t;79
1.78

1.76

1.74

1.73

1.72

l ;11

1.70

1.69

1.68

1.67

t.6l
1.54

t.48

1.42

62.00

9.45

5.18

3.83

3.19

2.82

2.58

2.40

2.28

2.18

2.10

2.04

1.98

1.94

r.90
1.87

1.84

1.81

1.'19

L77
1.75

1.73

1.72

1.70

1.69

1.68

1.67

r.66

t.6s
1.64

1.57

1.51

1.45

1.38

62.26

9.46

5.17

3.82

3.17

2.80

2.56

2.38

2.25

2.16

2.08

2.01

1.96

l.9l
1.87

L84
1.81

1.78

1.76

1.74

1.72

1.70

r.69

1.67

1.66

1.65

1.64

1.63

1.62

l.6l
1.54

1.48

1.41

1.34

62.53

9.47

5. l6
3.80

3. l6
2.'18

2.54

2.36

2.23

2.13

2.05

1.99

1.93

1.89

L85

1.8 l
1.78

1.75

1.73

l ;71

I.69

1.67

1.66

1.64

1.63

I.6t
1.60

I.59

1.58

t.s7
1.51

1.44

r.37

1.30

62.79

9.47

5.15

3.79

3.14

2.76

2.51

2.34

2.21

2.11

2.03

1.96

1.90

l.86
1.82

l.78
1.75

t;72
r.70

1.68

1.66

1.64

1.62

l.6l
1.59

1.58

1.5'1

1.56

1.55

t.54
1.47

1.40

1.32

1.24

63.06

9.48

5.14

3.78

3.12

2;74

2.49

2.32

2.18

2.08

2.00

1.93

1.88

1.83

1.79

1.75

1.72

1.69

r.67

r.64
1.62

1.60

1.59

1.57

1.56

l.54
1.53

l.s2
l .51

t.s0
r.42

1.35

1.26

t.t7

63.33

9.49

5.13

3.76

3.10
a1a

2.47

2.29

2.16

2.06

1.97

1.90

1.85

1.80

1.76

1.72

1.69

1.66

1.63

l.6l
1.59

1.57

1.55

1.53

r.52

r.50

1.49

I.48

1.4'7

1.46

1.38

1.29

1.19

1.00

II
(

I t
(



/

Table V Percentage Points of the F-Distribution (continued)
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Thble V Percentage Points of the F-Disribution (continued)
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Gble V Percentage Points of the F-Disrribution (continued)
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