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SECTION "A"
l10Q.x 1 =10 marksl

Fill in the blank space(s) with the most appropriate word(s) or symbol(s)'

1. To develop products and procedure, the term 

- 

are dealing with the

collection, classification, presentation, analysis and interpretation of data'

t 2. The is thus a subset of the units, and the measurements or classification

values from the respective universe populations.

"b*r*rt"" 
r*,s tr.ditirrxi?J.i5:t:1fi[x:'"'"d 

electronicallv as well as human

ffidesasimple,attractivedisptaythatreflectsspread,extremeS

To construct a continuous frequency distribution, we must divide the range of data

usually called

J

4.

5

The mean or average of subset or only a part of finite population is called

In the given data set l},l 2,9, 15, and 5, the coefficient of range is equal to

The has come to be widely used in everyday life to quantify the

{ degree of belief in an event of interest.

A sample space is one in which there is a finite number of outcomes

or a countable (denumerable) infinite number of outcomes

10. The normal distribution is symmetric about

SECTION "B"
t10Q.x 1 =10 marksl

Fitl in the blank space(s), DO NOT TICK, by choosing the most appropriate answers among the

given ones.

1 1. Statistical results are

6

7

8

9

a. cent percent correct
c. always incorrect

In an ogive curve, the points are plotted for
a. the values and frequencies
c. the values and cumulative frequencies

b. not absolutely correct
d. misleading

b. cumulative frequencies
d. frequencies and cumulative frequencies

t2

Time: 30 mins. F. M. :2O



13. Which of the following divides a group of data into hundred subgroups_?
a. Quartiles b. Median c. Deciles d. Percentiles

14. Which one of the given measures of central tendency is based on only the position of
observations ?

a. Geometric mean b. Median c. Mode d. Mean

15. If a coefficient of correlation is computed to be -0.32,

a. the relation between the variable is strong
b. the relation between the variable is weak
c. the relation between the variable is weak and positive
d. the relation between the variable is weak and negative

16. If p is the probability of success and n is the total number of any trials, for a binomial
distribution, then its variance is
a.p(\- p) b.np c. np(1, - p) d. n(.1 - p)

17. The area under the standard normal curve within the lines Z -- *1.96 is

a.5o/o b.l0o/o c.90o/o d.95o/a

18. If we accept a true null hypothesis we say that has been made.
a. Error b. No Error c. Type I Error d. Type II Error

19 The test statistics on the variance of a normal distribution involves

a. 7' - distribution b. t - distibution c. F - distribution d. Z - distribution

20. The lower control limit for the u Chart (Defects per unit) in a statistical process control is

d.n-3 E
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SECTION "C"
[3Q.x 7 =21marks]

1 What do you understand by Variance of a set of values? What are the uses of Variance?

[3+4]Give the merits of Variance.

professor X has 60 students in his Statistics class. In the final exam the marks obtained

by his students ranged from a low of 18 to a high of 92.He arranged the scores into 5

goups with a clasiinterval of 20 points. The data is presented in a frequency distribution

as follows:
Marks Number of students

less than 20 2

less than 40 7

less than 60 40

less than 80 53

less than 100 60

a. Find the mean score in the final exam.

b. Find the median score from this data.

c. Find the mode score from this data

d. Plot the histogram offinal exam score

2. Define independent event and give its examples. State the multiplication law of
probability for independent and dependent two events.

A stockbroker calls her 20 most important customers every morning. If the probability is
one in three of making a transaction as the result of such a call, what are the chances of
her handling 10 or more transactions? [3+4]

OR

What is discrete probability distribution of a discrete random variable X is defined over

the set integers? Write down its mean and variance of a discrete random variable.

A robot positions 10 units in a chuck for machining as the chuck is indexed. If the robot

positions the unit improperly, the unit falls away and the chuck position remains open,

thus resulting in a cycle that produces fewer than 10 units. A study of the robot's past

performance indicates that if X = number of open positions,

I

a

p(x) =

0.42,

0.10,

0.16,

0.18,

0.14,

0.0,

x=0
x=1
x=2
x=3
x=3

otherwise

a. Determine the mean of X
b. Find the standard deviation



3 Explain the general procedure followed in testing a hypothesis on the means of two
Normal distribution when two variances are unknown.
Two catalysts are being analyzed to determine how they affect the mean yield of a
chemical process. Specifically, catalyst 1 is currently in use, but catalyst 2 is acceptable.
Because catalyst 2 is cheaper, it should be adopted, providing it does not change the
process yield. A test is run in the pilot plant and results in the data shown in Table given
below.

Observation Number Catalyst I Catalyst 2
1 91.50 89.19
2 94.18 90.95
3 92.18 90.46
4 9s.39 93.21
5 91.79 97.t9
6 89.07 97.O4

7 94.72 91.o7
8 89.21 92.75

Test the hypothesis that the two variances are equal at the 0.10 level of significance.

SECTION "D"
[6Q.x 4=24 marks]

A motorist'found that the efficiency of her engine could be increased by adding
lubricating oil to fuel. She experimented with different amounts of lubricating oil and the
data are

a. Graph the line on a scatter diagram
b. Find the regression equation of efficiency in terms of Amount of lubricating oil (ml)

A chemical engineer monitors water quality by measuring the amount of suspended

solids in a sample of river water. Over 11 weekdays, she observed

t3, 2, 15, 29, 30, 63, 29, 59, 55, 19, 24
suspended solids (parts per million).
a. Find the three quartiles.
b. Draw a Box Plot

Three printers do work for the publications office of XYZ Tech. The publications office
does not negotiate a contract penalty for late work, and the data below reflect a large

amount of experience with these printers.

Printers i Fraction of Contracts Held by Printer
i

Fraction of Deliveries More than One
Month Late

1

2
3

0.31
0.24
0.45

0.12
0.15
0.13

A department observes that its recruiting booklet is more than a month late. What is the

probability that the contract is held by printer 1?

4.

o

t
5

6

Amount of lubricating oil (ml) Proportion of Efficiency
0 0.60

25 0.70
50 0.75

75 0.81

100 0.84
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7. Lifetime of certain hardware is a continuous random variable with density function

f(x):
Kx,
K(4 - x),
0,

{
t

for0lxlZyears
for2lxl4years

for all others x

8.

Find the following
a.K
b. What is the average lifetime?

i) Find z if the probability that a random variable haying the standard normal distribution
will take on a value
a. less than z is 0.94062;
b. greater than z is 0.95;

ii) Assume Zhas a standard normal distribution. Determine the following probabilities
for the standard normal random vaiable Z:
a. P(lzl > 2.s7)
b. P(z > 1.6s)

The following random samples are measurements of the heat producing capacity (in
millions of calories per ton) of specimens of coal from two mines:

Mine 1: 8,260 8,130 8,350 8,070 8,340
Mine2: 7,950 7,890 7,900 8,140 7,920,7,840

Assuming that the populations sampled are normal and have the same variance. Construct
a95Vo confidence interval on the difference between two population means.

"8"
[5Q.x 2= t0 marks]

How would you calculate mode of a discrete frequency distribution?

For a ntoderately skew distribution, what relation between first quartile, second quartile
and third quartile exits?

12. Discuss the properties of correlation coefficient.

13 If Xr has mean 18 and standard deviation 16 while Xz has mean -8 and standard deviation
16 and the two are independent, find Var (X1-Xz -12)

14. Write down the short notes on Mean Chart?

t
9

10

11
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Appendix 1093

afea = d

TABLE 2
Percentage points of Student's r distribution

0 L to,u

ilIlot = .40 ,25 .L0 .05 .0ZS .01 .005 .001 .0005

1

2
3

4

5

6

7

8

9

10

11

12

73

14

15

16

t7
18

19

20

2l
z2

23

24

25

26

n
28

Z9

30

35

40

50

50

120

inf.

0.258

0.257

0.257

0,?57
0.257

0.257

0.256
0.256

0.256

0.256

0.256

0.256

0.256

0.256

0.256

5.208

4.785

4.501

4.?97

4.144

4.025

3.930

3.852

3.787

3J33

3.686

3.U6
3.610

3.579

3.552

3.527

3.505

3.485

3.467

3.450

3.435

3.421

3.408

3.396

3.385

3.340

3.307

3.261
3232
3.160

3.090

3.819

3.792

3.768

3.745

3.690

3.674

3.659

3.646

3.591

3.551

3,496
3.460

3.373

3.29L

o.265

0.263

0.262
0.267

0.260

0.325

0.2fi9
o.n7
0.nt
0.267

0.260

0.259

4.259
0.258

0.258

0.255

0.255

0.255

0.254
o254
0.253

6.314
2.92A

2.353

2.732
2.075

1.943

1.895

1.860

1.833

7.812

1.796

1.782

1.771

t.76L
t.753

1.746

1.740

1.734

1.729

1.725

1.727

1.717

1.774

1.77t
1.708

t.706
L.703

7.701

1.699

7.697

1.690

1.684

1.676

1.677
1.6s8

t.@5

1.000

0.816

0.765

0.741

0.727

0.718

0.77L

0.706

0.703

0.700

0.697

0.695

0.694

0.692
0.691

0.690

0.689

0.688

0.688

0,687

0.686

0.686

0.685

0.685

0.684

0.684

0.684

0.683

0.683

0.683

0.682

0.681

0.679
0.679

0.677

0.674

3.078

1.886

1.638

1.533

1.476

1.440

t.4t5
7.397

1.383

1.372

1.363

1.356

1.350

1.34s
1.341

I.337
L.333

1.330

1.328

t.325

t.323
t.32'.1

L.379

1.318

1.316

1.315

t.314
1.313

1.311

1.310

1.306

1.303

1.299
t.296
1.289

t.282

72.706

4.303

3.t82
2.776

2.571

2.447

2.365

2.306

2.262
2.228

2.201

2.t79
2.t60
2.t45
2.L31

2.L?0

2.110

2.t01
2.093
2.086

2.080

2.W4
2.069

2.064

,2.060
2.056

2.052

2.048

2.045

2.042

2.030

2.021

2.009

2.000
1.980

1.960

3t.821
6.965

4.541

3.747

3.36s

3.t43
2.998

2.896

2.821

2.764

2.71.8

2.68L

2.650

2.624

2.602

2.583

2.567

2.552
2,539
2.528

2.518

2.508

2.50C

2.492

2.485

2.479

2.473

2.467

2.462
2.457

63.657

9.925

5.841

4.604
4.032

3.707

3.499

3.355

3250
3.169

3.106

3.055

3.072
2.977

2.947

2.92t
2.898

2.878
2.861
2.845

2.831

2.879

2.807

2.797

2.787

2.779

2.771

2.763

2.756
2.750

2.724

2.704

2.678
2.660

2.6t7
2.576

318.309

22.327

10.215

7.I73
5.893

636.619

31.599

12.924

8.610

6.869

5.959

iJl
4.787

4.587

4.437

4.318

4.221

4.t40
4.073

4.0i5
3.965
?o,
3.883

3.850

X:1?b-

2.438
2.423

2.403.
2.390
2.358
2.326

Source: Computed by M. Longnecker using Splus.
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Table V Percentage Points of the F-Distribution (continued)

t3

h.u,.,,.u,

offreedom for the numerator
120 co

s859

99.33

27.9t

15.21

10.67

8.4'l

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

3.8'.7

3.81

3.76

3,71

3.67

3.63

3.s9

3.56

3.53

3.50

3.47

3.29

3.12

2.96

2.80

5928

er.36

27.67

14.98

10.46

8.26

6.99

6.1 8

5.61

s.20

4.89

4.64

4.44

4.28

4.14

4.03

3.93

3.84

3.77

3;10

3.64

3.s9

3.54

3.50

3.46

3.42

3.39

3.36

3.33

3.30

3.12

2.95

2.79

2.64

5982 6022

99.39

27.35

14.66

10.16

7.98

6.72

5.91

5.35

4.94

4.63

4.39

4.r9
4.03

3.89

3.78

3.68

3.60

3.52

3.46

3.40

3.35

3.30

3.26

3.22

3. l8
3.15

3.12

3.09

3.07

2.89

2.72

2.56

2.41

6056 6106 6t57 6209 6235 626r

99.42 99.43 99.45 99.46 99.47

27.0s 26.87 26.69 26.00 26.50

14.37 14.20 14.02 13.93 13.84

9.89 9.72 9.55 9.47 9.38

7 12 7 .56 7.40 7 .31 7 .23

6.4't 6.31 6.16 6.0'1 5.99
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Table V Percenrage Poinrs of the F-Discriburion (continued)
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Thble V Percentage Points of the F-Distribution (continued)

T

249.1

19.45

8.64

5;7'l

4.53

3.84
, 3.41

3.12

2.90

2.74

2.61

2.51

2.42

2.35

2.29

2.24

2.19

2.15

2.11

2.08

2.05

2.03

2.01

1.98

1.96

1.95

1.93

1.91

1.90

1.89

1.79

1.70

1.61

1.52

J 0.05.r',r,

freedom numerator (u1)

10

3-

t\)
cg

I

2

J

4

s

6

7

8

9

Gl0
;lloEt2
tr'E 13

EVo
:15
€16
L817
Era
€rq
i20
ZztE^^
o0

24

25

26

27

28

29

30

40

60

120

@

161.4

18.5 r

10.13

7.71

6.61

s.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

4.1 8

4.17

4.08

4.00

3.92

3.84

199.5

19.00

9.s5

6.94

5.79

5. l4
4.74

4.46

4.26

4.10

3.98

3.89

3.81

5. t1

3.68

3.63

3.59

3.55

1S?

3.49

3.47

3.44

3.42

3.40

3.39

3.37

3.3s

3.34

3.33

3.32

3.23

3.15

3.07

3.00

215.7

t 9.16

9.28

6.59

5.41

4.76

4.35

4.07

3.86

3.71

3.59

3.49

3.41

J.J{

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

2.9s

2.93

2.92

2.84

2.76

2.68

2.60

224.6

19.25

9.12

6.39

5.r9
4.53

4.12

3.84

3.63

3.48

3.36

3.26

3.1 8

3.1 I

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

2.6t

2.53

2.45

2.37

230.2

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.s9

2.57

2.s6

2.s5

2.53

2.45

2.37

2.29

2.21

236.8

r9.35

8.89

6.09

4.88

4.21

3.79

3.50

3.29

3.14

3.01

2.91

2.83

2.76

2.71

2.66

2.6r

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.O9

2.01

238.9

19.37

8.85

6.04

4.82

4.15

J.t5

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

2.2'l

2.18

2.t0
2.02

1.94

240.5

19.38

8.81

6.00

4.77

4.10

3.68

3.39

3.18

3.02

2.90

2.80

2.71

2.65

2.s9

2.54

2.49

2.46

2.42

2.39

2.37

2.34

2.32

2.30

2.28

2.2'1

2.25

2.24

2.22

2.21

2.12

2.04

t.96
r.88

241.9

19.40

8.79

s.96

4;t4
4.06

3.64

3.35

3.14

2.98

2.8s

2.75

2.67

2.60

2.54

2.49

2.45

2.41

2.38

2.35

2.32

2.30

2.2'l

2.25

2.24

2.22

2.20

2.19

2.1 8

2.16

2.08

1.99

1.91

1.83

243.9

19.41

8.74

5.91

4.68

4.00

3.57

3.28

3.07

2.91

2.79

2.69

2.60

2.53

2.48

2.42

2.38

2.34

2.31

2.28

2.25

2.23

2.20

2.18

2.16

2.15

2.13

2.12

2.10

2.09

2.00

t.92

1.83

1.75

245.9

t9.43

8.70

5.86

4.62

3.94

3.51

3.22

3.01

2.85

2.72

2.62

2.53

2.46

7.40

2.35

2.31

2.27

2.23

2.20

2.r8
2.15

2.13

2.11

2.09

2.07

2.06

2.04

2.03

2.01

1.92

L84
r.75

1.67

248.0

19.45

8.66

5.80

4.56

3.87

3.44

3.15

2.94
aaa

2.65

2.54

2.46

2.39

2.33

2.28

2.23

2.19

2.16

2.12

2.10

2.07

2.05

2.03

2.01

1.99

1.97

1.96

1.94

1.93

1.84

1.75

r.66

1.57

250.1

19.46

8.62

5.75

4.50

3.81

3.38

3.08

2.86

2.70

2.57

2.47

2.18

2.31

2.25

2.19

2.15

2.11

2.07

2.04

2.01

L98

1.96

1.94

1.92

1.90

1.88

1.87

1.85

1.84

1.74

1.65

1.55

1.46

251.1

19.47

8.59

5.72

4.46

3.17

3.34

3.04

2.83

2.66

2.53

2.43

2.34

2.27

2.20

2.15

2.10

2.06

2.03

1.99

t.96

1.94

1.91

1.89

1.87

t.85

1.84

1.82

1.81

1.'.19

1.69

i.59

1.55

1.39

7<1 ''

19.48

8.57

s.69

4.43

3.74

3.30

3.01

2.79

2.62

2.49

2.38

2.30
)'))
2.16

2.11

2.06

2.02

1.98

1.95

1.92

1.89

1.86

t.84

1.82

1.80

1.79

t.'17

1.75

1.74

1.64

L53

1.43

1.32

253.3

19.49

8.55

5.66

4.40

3.70

3.27

2.97

2;75

2.58

2.45

2.34

2.25

2.18

2.11

2.06

2.01

1.97

1.93

1.90

1.87

1.84

t.8l
1.79

1.77

1.75

1.73

1.71

1.70

1.68

1.58

1.47

1.35

1.22

254.3

19.50

8.53

5.63

4.36

1.67

3.23

2.93

2.71

2.54

2.40

2.30

2.21

2.13

2.07

2.01

1.96

1.92

1.88

1.84

l.8l
1.78

1.76

1.73

1.71

1.69

1.67

1.65

1.64

1.62

l 5l
1.39

t.25

1.00

o\
lJl
\o

I

45678 40123 60 00



r$

o\(Jr
@

Thble V Percentage Points of the F.Distribution (cotinued)

f0.r0,,,.,,

I

2

3

4

5

6

7

8

9

l0
ll
t2
13

l4
t5
t6
t7
l8
l9
20

2t
22

23

24

25

26

27

28

29

30

40

60

120

@

39.86

8.53

5.54

4.54

4.06

3.78

3.59

3.46

3.36

3.29

3.23

3.t8
3.14

3. l0
3.07

3.05

3.03

3.0 r

2.99

2.97

2.96

2.95

2.94

2.93

2.92

2.9t

2.90

2.89

2.89

2.88

2.84

2.79

2.75

2.7t

49.50

9.00

5.46

4.32

3.78

3.46

3.26

3.1 I
3.01
)o)
2.86

2.81

2.76

2.73

2.70

2.67

2.64

2.62

2.61

2.59

2.57

2.s6

2.55

2.54

2.53

2.52

2.5t

2.50

2.50

2.49

2.44

2.39

2.35

2.30

53.59

9.r6
5.39

4.t9
3.62

3.29

3.07

2.92

2.81

2.73

2.66

2.6r

2.56

2.52

2.49

2.46

2.44
)a)
2.40

2.38

2.36

2.35

2.34

2.33

2.32

2.3t
2.30

2.29

2.28

2.28

2.23

2.18

2.13

2.08

s5.83

9.24

s.34

4.11

3.52

3. l8
2.96

2.81

2.69

2.61

2.54

2.48

2.43

2.39

2.36

2.33

2.31

2.29

2.27

2.25

2.23

2.22

2.21

2.t9
2.18

2.t7
2.17

2,16

2.15

2.14

2.09

2.04

1.99

t.94

57.24

9.29

5.31

4.05

3.45

3.1I

2.88

2.73

2.6t
2.52

2.45

2.39

2.35

2.31

2.27

2.24

2.22

2.20

2.18

2.t6
2.t4
2,13

2.tt
2.10

2.09

2.08

2.07

2.06

2.06

2.03

2.00

1.95

1.90

L85

58.20

9.33

5.28

4.01

1.40

3.05

2.83

2.67
2.55

2.46

2.39

2.33

2.28

2.24

2.2t
2.18

2.t5
2.13

2.11

2.09

2.08

2.06

2.05

2.04

2.02

2.01

2.00

2.00

1.99

1.98

r.93

1.87

t.82

1.77

58.91

9.35

5.27

3.98

3.37

3.01

2.78

2.62

2.51

2.41

2.34

2.28

2.23

2.19

2.16

2.t3
2.10

2.08

2.06

2.04

2.02

2.0t
1.99

1.98

1.97

1.96

1.95

t.94

1.93

1.93

1.87

t.82

t.77

1.72

59.44

9.37

5.25

3.95

3.34

2.98

2.75

2.59

2.47

2.38

2.30

2.24

2.20

2.t5
2.12

2.09

2.06

2.04

2.02

2.00

1.98

1.97

1.95

1.94

1.93

1.92

l.9l
1.90

1.8?

1.88

1.83

t.77

t.72

1.67

59.86

9.38

5.24

3.94

3.32

2.96

2.72

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

t.92

1.91

1.89

1.88

t.8'l
1.87

r.86

r.85

1.79

1.74

r.68

1.63

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

t.94

1.92

1.90

1.89

1.88

1.87

1.86

1.85

1.84

1.83

1.82

1.76

1.71

1.65

r.60

9.41

\))
3.90

3.27

2.90

2.67

2.50

2.38

2.28

2.21

2.t5
2.10

2.05

2.02

1.99

t.96

1.93

1.9 I

1.89

1.87

L86

L84

1.83

1.82

1.8 l
1.80

t.79

1.78

t.77

t.7t
t.66

r.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

1.97

1.94

l.9l
r.89

1.86

1.84

I.83

t.8 r

1.80

t.78

1.77

1.76

1.75

1.74

1.73

t.7z
t.66

1.60

1.55

1.49

61.74

9.44

5.18

3.84

3.2t
2.84

2.59

2.42

2.30

2.20

2.12

2.06

2.Ot

1.96

1.92

1.89

1.86

1.84

1.8 l
1.79

1.78

1.76

1.74

t.73

1.72

t.7t
1.70

1.69

1.68

l.67
I .61

1.54

1.48

1.42

62.00

9.45

5.18

3.83

3.19

2.82

2.58

2.40

2.28

2.t8
2.10

2.04

1.98

t.94

1.90

1.87

1.84

I .81

1.79

1.77

1.75

1.73

1.72

1.70

t.69

1.68

1.67

t.66

1.65

1.64

t.s7
L5l
1.45

r.3 8

62.26

9.46

s.t7
3.82

3.t7
2.80

2.56

2.38

2.25

2.16

2.08

2.01

1.96

l.9l
1.87

1.84

I .81

1.78

1.76

1.74

1.72

t.70

1.69

r.67

1.66

L65

t.64

1.63

1.62

l.6r
1.54

1.48

l.4t

1.34

62.53

9.47

5.16

3.80

3.16

2.78

2.54

2.36

2.23

2.13

2.05

1.99

1.93

1.89

l.8s
I .81

1.78

1.75

1.73

1.71

t.69

1.67

1.66

1.64

r.63

t.6l
1.60

1.59

1.58

1.57

1.5 I

1.44

1.37

1.30

62.79

9.47

5.r5
3.79

3.t4
2.76

2.51

2.34

2.21

2.tt
2.03

1.96

1.90

1.86

1.82

1.78

1.75

1.72

1.70

1.68

r.66

1.64

1.62

l.6l
1.59

1.58

1.57

l.s6
1.55

1.54

t.47
1.40

1.32

1.24

63.06

9.48

5. l4
3.78

3.t2
2.74

2.49

2.32

2.18

2.08

2.00

1.93

r.88

1.83

1.79

1.75

1.72

I.69
r.67

1.64

1.62

1.60

t.59
t.57
t.56
1.54

1.53

1.52

1.5 I

1.50

1.42

1.35

1.26

l.t7

63.33

9.49

5. l3
3.76

3.10

2.72

2.47

2.29

2.16

2.06

1.97

r.90

1.85

1.80

1.76

1.72

1.69

t.66

t.63

l.6l
1.59

1.57

1.55

1.53

1.52

1.50

1.49

1.48

t.47

1.46

1.38

1.29

Ll9
1.00

60.71

L

(,

q

o

-o

o
q

_k

oo
BOe

t
l

a
II ttllI II '.: I



tt I

o
I I tlllllr)I

d

Thble V Percentage Pointsf,,,,,, of the F-Distribution

fo, ,1, v2

fo.zs,ur,n

freedom for the

89

Lo
c,
tr
Eo
Eo
!
o

L€
Eo

'E,Io

o
6ooLq0
oe

I
2

3

4

5

6

7

8

9

10

11

12

13

l4
I5
16

17

l8
19

20

21

22
z5

24
25
26
27

28
29

30
40
60

120
@

s.83

2.57
2.02

r.81

1.69

1.62

t.s7
1.54

l.5l
1.49

1.47

1.46

L45
1.44

1.43

t.42
1.42

t.4l
t.4l
1.40

1.40

1.40

1.39

1.39

1.39

1.38

1.3 8

1.38

t.38
1.38

1.36

1.35

1.34

1.32

7.50

3.00
2.28

2.00

1.85

1.76

1.70

1.66

1.62

1.60

l.s8
1.56

1.55

l .53

1.52

I .51

I .51

L50
t.49
1.49

1.48

1.48

1.47

1.47

1.47

1.46

1.46

1.46

1.45

t.4s
1.44

1.42

1.40

1.39

8.20

3.15
2.36

2.05

1.88

1.78

t,'t2
1.67

l.63
1.60

1.58

1.56

1.55

1.53

1.52

l.s 1

1.50

1.49

1.49

1.48

r.48
1.47

1.47

t.46
1.46

1.45

1.45

1.45

1.45

1.44

1.42

1.41

r.39
1.37

8.58

3.23
2.39

2.06

r.89
1.79

t;72
I.66
1.63

r.59
1.57

1.55

1.53

1.52

1.5 I
1.50

r.49
1.48

1.47

r.47
1.46

1.45

1.45

1.44

1.44

1.44

1.43

1.43

1.43

1.42

1.40

1.38

1.37

1.35

8.82

3.28
2.41

2.0'1

1.89

1.79

t.7 t
1.66

1.62

1.59

r.56
t.54
t.52
1.51

1.49

1.48

1.47

1.46

1.46

1.45

1.44

1.44

1.43

1.43

1.42

1.42

1.42

1.41

I.4l
1.41

1.39

r.37
l 35

1.33

8.98

3.31

2.42
2.08

r.89
r.78

1.71

1.65

l.6l
1.58

1.55

1.53

1 .51

r.50
1.48

1.47

1.46

1.45

1.44

1.44

1.43

1.42

1.42

1.4r

t.4t
1.41

1.40

1.40

1.40

1.3 9

r.3't
1.35

1.33

1.3 I

9.10

3.34
2.43

2.08
1.89

1.78

1.70

t.64
1.60

1.5'7

1.54

1.52

1.50

t.49
1.47

t.46
t.45
1.44

1.43

1.43

t.42
t.4t
t.4l
1.40

r.40
1.39

1.39

1.39

1.38

r.38
1.36

l 33

1.3 I
t.29

9.26

3.37
2.44

2.08

l.89
1.77

1.70

1.63

1.59

r.56
1.53

l.5l
1.49

t.47
1.46

1.44

1.43

1.42

l.4l
1.41

1.40

1.39

1.39

1.38

1.38

1.37

1.37

1.37
1.36

1.36

1.34

1.31

r.29
1.27

9.32

3.38
2.44

2.08

1.89

t.77
1.69

r.63
1.59

1.55

1.52

1.50

1.48

r.46
1.45

1.44

r.43
1.42

1.41

1.40

1.39

1.39

1.38

1.38

1.37

1.37

1.36

1.36

1.35

1.35

1.33

1.30

1.28

1.25

9.41

3.39
2.45

2.08

1.89

1.7'l

1.68

1.62

l.58
1.54

1.5 I
1.49

1.47

t.45
1.44

1.43

1.41

1.40

L40
1.39

1.38

1.37

t.37
1.36

1.36

1.35

1.35

1.34

1.34

1.34

l.3l
1.29

1.26

1.24

9.49

3.41

2.46

2.08

1.89

t.76
1.68

1.62

1.57

1.53

1.50

1.48

1.46

t.44
1.43

1.41

1.40

1.39

t.38
1.3'7

1.37

1.36

1.35

1.35

1.34

1.34

1.33

1.33

r.32
1.32

1.30

1.27

1.24

1.22

9.58

3.43
2.46

2.08

1.88

1.76

1.67

1.61

1.56

t.52
1.49

1.4'l
1.45

1.43

l.4l
1.40

1.39

1.38

1.37

1.36

1.35

1.34
1.34

r.33
1.33

1.32

1.32

I .31

I .31

1.30

1.28

1.25

1.22

1.19

9.63

3.43
2.46

2.08

1.88

1.75

r.67
1.60

L56
1.52

1.49

1.46

1.44

1.42

l.4l
1.39

1.38

1.37

1.36

1.35

1.34

1.33

1.33

r.32
1.32

l.3l
l .31

1.30

1.30

1.29

1.26

1.24

1.21

l.l8

9.67
3.44
2.4't

2.08

1.88

1.15

1.66

1.60

1.55

1.51

1.48

1.45

1.43

l.4l
1.40

r.38

1.37

1.36

1.35

1.34

1.33

1.32

1.32

I .31

l.3l
1.30

1.30

r.29
t.29
1.28

1.25

1.22

l.l9
l.t6

9;11

3.45

2.47

2.08

r.88
1;15

1.66

r.59
1.54

I .51

1.4'1

1.45

1.42

1.41

1.39

1.37

1.36

1.35

1.34

1.33

1.32

I .31

I .31

l.30
1.29

t.29
1.28

1.28

1.2'7

1.2'l
1.24

1.21

1.18

1.14

9.'t6

3.46
2.47

2.08

1.87

1.74

I.65
1.59

1.54

1.50

1.47

1.44

1.42

1.40

t.38
r.36
L35
1.34

1.33

1.32

1.3 I
1.30

1.30

1.29

1.28

1.28

r.27
1.2'7

1.26

1.26

1.22

l.l9
l.l6
t.12

9.80

3.4',1

2.47

2.08

t.87
1.74

1.65

1.58

t.53
1.49

1.46

1.43

l.4l
1.39

1.37

1.35

1.34

1.33

t.32
1.31

1.30

1.29

t.28
1.28

t.27
1.26

1.26

1.25

1.25

1.24

t.2l
t.t't
l.l3
1.08

9.85

3.48

2.47

2.08

1.87

1.74

r.65
1.58

r.53

1.48

1.45

1.42

1.40

1.38

1.36

1.34

1.33

1.32

1.30

1.29

1.28

1.28

1.27

1.26

1.25

1.25

1.24

1.24

1.23

1.23

1.19

l.t 5

r.l0
1.00

c?
crt

c.
t-
l\)e
@

o\(Jr
\l

l0) 6r2060124J

9.19

3.35
2.44

2.08

1.89

1.78

1.70

1.64

1.60

1.56

1.53

I .51

1.49

r.48
1.46

1.45

t.44
t.43
1.42

1.42

1.41

1.40

1.40

1.39

1.39

1.38

1.38

r.38
1.37

1.37

1.35

1.32

1.30

1.28




