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Q1 A researcher wishes to determine if a student’s performance in Engineering Mathematics I11
course is related to the student’s performance in Electromagnetic Fields and Waves course.
The data for the sample are as in Table Q1.

Table Q1
Student Independent Variable Dependent Variable
Sample Engineering Mathematics | Electromagnetic Fields
III course mark, x and Waves course mark, y

1 42 80

2 55 67

3 48 66

4 66 22

5 92 88

6 88 100

7 90 99

8 60 97

9 72 93

10 54 77

(a) Find the equation of regression line for the data.
(12.5 marks)
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(b) Find and interpret the coefficient of Pearson correlation for the given data.
(12.5 marks)
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Q2 (a) At a computer manufacturing company, the actual size of computer chips is normally
distributed with a mean of 1 centimeter and a standard deviation of 0.1 centimeter. A
random sample of 12 computer chips is taken.

(1) What is the standard deviation for the sample?
(2 marks)

(ii) What is the probability that the sample mean will be below 0.95 centimeters?
(3 marks)
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(ili)  Above what value X do 2.5% of the sample means fall?
(3 marks)

(b) Shaft manufactured to go through a hole in an engine block. Shaft diameter cannot
exceed 2.475 cm to fit into the hole. The shafts vary in diameter according to the
Normal distribution with mean 2.45 cm and standard deviation 0.01 cm.

(i) What percent of shafts will fit into the hole?
(6 marks)
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(ii) How did the variance of sampling distribution of X change when the number
of steel samples manufactured increased?
(2 marks)
(iii)  Assuming that the hole diameter also varies, independently of the shaft

diameter, following the Normal distribution with mean 2.5 ¢m and standard
deviation 0.01 cm. Find the probability that the hole diameter exceeds the
shaft diameter by at least 0.025 cm?

(9 marks)

CONFIDENTIAL



CONFIDENTIAL

BEE 31702/ BWM 20502

Q3 (a) A sample of the programming scores of 35 electronic students has a mean of 82. The
standard deviation of the sample is 15.

(1) Find the best point estimate of the mean.
(1 mark)

(i1) Produce the 95% confidence interval of the mean programming scores of all
the electronic students.
(7 marks)
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(iili)  Produce the 99% confidence interval of the mean reading scores of all the
electronic students.
(6 marks)

(iv)  Determine the largest interval and explain the reason for the decision.
(1 mark)
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(b) A random sample of a group of 11 students in a certain study, the standard deviation
of the property of interest was 5.8. In another random sample consists of a group of 4
students, the standard deviation was 3.4. Construct a 95% confidence interval for the

2

. . . g
ratio of the variances of these two populations, = .

%2

(10 marks)
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Q4 (a) The score of Electronic and Electrical Engineering graduate has normal distribution
with the mean 70 and standard deviation of 10. A researcher claimed that if the
graduates learned Physics in their secondary school, the score would be more than

70.
When a test was given to a random sample of 45 graduates that passed Physisc, their

mean score was 60.

(1) Define the type I and type II error for this situation.
(2 marks)

(i1) Test the claim at 5% level of significance.
(6 marks)
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(iii)  Test the claim at 1% level of significance.
(2 marks)

(iv)  Analyze the claim for both level of significance.
(2 marks)
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Universal Cable Company wishes to monitor the time in minutes spent by two
machines in producing cables for their company. Machine X and Machine Y timing
is randomly monitored for five and seven cables, respectively. The data for the
sample are as in Table Q4.
Table Q4

Time (minutes)
Machine X | 102 | 86 98 | 109 | 92 - -
MachineY | 81 | 165 | 97 | 134 | 92 87 | 114

(1) Test at 0.05 level of significance that the variance of time spent by the two
machines in producing cables are the same.
(11 marks)

3 CONFIDENTIAL



" CONFIDENTIAL

BEE 31702/ BWM 20502

(ii) Conclude your finding in Q4(a)(i).
(2 marks)
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— END OF QUESTIONS —
FINAL EXAMINATION
SEMESTER / SESSION  : SEM 1/2017/2018 PROGRAMME BEV /BEJ
COURSE : ENGINEERING COURSE CODE BEE 31702/BWM 20502
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List of Formulas

Random Variables :

S Px) =1,

i=—w

E(X) =[x P(x) d,

P(x - 7‘)=nCr . pr . qn,

X_
X~P(w), Z= G”,

Sampling Distributions :

Estimations :

2 2
= = S N
(xl—ij—Za/z L 42
n

1 My

E(X)=) x-P(x)>

Special Probability Distributions :
“r=0,1,...,

Z ~N(0,1), X~N( ,0'2).

X ~Nu,o*/n), Z = JN_};

Zap O 2 (— - j ol 022
n= , | X1— X2 *~Za — <
E /2 }’ll }’l2 lLll

< it — L, <(561—X2)+Za/2 e S

- - I 1 1 1
X1=X2 | =Ly, S, n—Jrn~<,u1 L <| X1— X2 oS, n—+n—
1 2 1 2

where Pooled estimate of variance, Slf = (

E(X?) =Y %" P(x)> f_wf(x)dx=1,

EQx)=[" 5 PGy d, Var (X) = E(X )~ [E(X)]

n, X ~B(n, p), P(X=r)=%

2 2

- . a. (op
X1— X2 +Za/2 _l_+_2’

noon

2 2
8 . S

n,n,

n, —l)sl2 +(n, —
n+n, -2

Ds) with v =n, +n, -2,

S
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o 1 - 1 .
[Xl— ij — Loy ;(sf +s22) S =y <[ X1=X2 |, ;(sf +s22) with v=2(n-1),
2
- St 5
o @ o g7 g0 ;“Lnf
(XI—xzj*l'a/z‘, L+ <y —u< (Xl_xz)+fa/2‘, L2 with =N "2/
“\n  n, \n on, S}z s22

(n—l)-s2< (n—l)
Zozz/z,v //{1 a/2,v

with v=n—1’

2 2
1 o S :
<—l<— Fara-va,vy With v, =n-land v, =n, -1.

S
§2 ’ 2
55 Sai2:v1,v2 o5 sz

Hypothesis Testing :
Z:()_(-x_yz)_(,ul"/lz), T o= (XIHXZ)_('UI_'UZ) Withv:nl+n2—2,
2 2
i Fa S, —1~+L
n,n, n, n,
Z:()?]— 5 )= = ,uz),T:()?1_)?2)“(/—’1_,“2)’7*:(Yl_‘vzz)_(%‘zl_ﬂz)with
Sl Ji ) S
n,  n, L n, n,
si,os)
- W L g2 (n, =Ds; +(n, =1s, »  (n=Ds
= 5 2

§ =
n +n,—2 o

Simple Linear Regressions :

=%, —*in 2

3 >

Z (Z ) Z (Zy, )_c: ZJ’

n
~ S, 7 A S, _ SSE
1:Sy_=ﬂo“ -Bix, y ﬂ0+ﬂ1x ’”—ﬁ’SSE_Syy_ﬂley>MSE_n~2’
Xx xx yy
#/81“131*~ _ By =By 1
= tn—Z’ n-2
MSE
S

XX
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Table 1: Areas of the Normal Distribution

AREAS IN TAIL OF THE NORMAL ‘BISTRIBUTION

G=p g o1 .02

The function tabulated is 1 - @{u} where@(u) is the cumulahve dlstmbuhon funcfion of a
standardised Normal variable u. Thus 1 - &)= L. [~ 2 o2 gu i the probability that a

N
standardised Normal vamable selected at random will ho mrantar
than a value of y <_~ p) g g 1- 9w

-03 .04 s . .07 " .09

0.0 .5000 .4960 .4920
0.1 4602 .4582  .4522
0.2 .4207 .4168 .4129
0.3 .3821 -.3783 .3%745 .
0.4 _.344p "-.3403° .3372
0.5 .3085 3050 _3pis
0.6 .2743 2703 _3gvg
-2420 2389 9353
-2118 - 2080 2081
<1841 1814 _1vgmg

7

8

9

0 .1587 .1582 _1s539

L .1357 1335 314

2 L1151 13131 1112

3 .0868  .p951  _(g34
1.4 .0808 .0793 _g77g
1.5 .0668 .0655 _pgag .
1.6  .0548 .053% . 0528

T 0446 . D436 _p4p7 -

8 .0358 0351 Q344

9 .0287  _0281 _pova

0

1

2

-02275 02222 . 02169
-01786 . 01743 .01700
-01390  .p1355 .01321

-01072 01044 .010i7
-00B2D 00798 .00776

3

4

S .00621 .00604 .00587
6 .00466 .00453 .00440
7 .00347 .00336 . 00328
-8 .00256 .00248 00240
9 .00187 .00181 .00175
0  .00135
1 .Doo97
2 .00069
3 .00048
4 .00034

S .00023
6 .00016
7 . .00011
.8 00007
9  .00005
0 .09003

.00380 .Q0964 -0093%  ..00914 .00B89 .00866 . (00842

4880 4840 4801 .4761 .4721 4681  _4641
-4483 4443 44py. 4364 .4325 _4286 4947
-4090  -.4052 - 4013 .3974 .3936 3897 3359
-3707 3669  _3g33 .3594 _3557 .3520 .3483
-3336  .33p0 .3264 .3228 .3192 .3158  .3191

-2881 © 2046  .2012 2877 .2p43 .2810 2778
-2643 L2811 2578 9548 .2514 2483 2451
2327 2296 (2286 .2236 2208 L2177 2148
-2033 2005 1977 1349 1999 .1894 - 1887
-1762 1736 1711 1685 -1660  .1835 1811

-1515 (1482 1469 1446 1493 .1401 1379
-1282 1271 _i351  _133g -1210 (1180 1170
-1083 1075 _1056 .1038  .1020 -1003° 0985
-0818  .0901  .0885 .0863 .o0833 .D838. . 0823
-0764 0749 g735 o721 o708 L0694 . 0681

-0630  .0618 © .0605 0504 -0582  .0571 . (0559
-0516  .0505 . p4gs -0485  .0475  .0485 0455
-0418 0408 0401 .0302 . op3ps -0375 0367
-0336 0338 0332  _g314 | o3g7 -0301 | 0294
-0268 . 0262 0256 .0250 0244 0239 .-0233

-02118 . 02068 _o02018 . 01970 .01923 .01876 .01831
-01659 _01618 _gi578 01533 _ 01500 .01463 01426
-01287 01255 _piges . 01191 .01160 .01130 .0I101

-00755 .00734 00714 -00695 .00676 - 00857 .- 00839

-00570 00554 00539 . 00523 .00508 .00494 00480
-00427 . 00415 .00402 00391 -80379 .00388 .00B357
-00317 . 00307 00298 o002 83 100280 .00272 .00264
-00233 00226 .00219 .g00sie -D0205 .00199 00183
-00168 _00i64 .0oisg | 00154 . 001}.9 .00144 . 00139

——
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Table 2: Percentage Points of the Normal Distribution

PERCENTAGE POINTS OF THE NORMAL DISTRIBUTION

The table gives the L00d percentage points, uy, of = standardised Normal disivibution
where o = == | “ o= g Thus ugis the value of 1 standardised Normal variate which
S Tl -
Vi

Fas probabilily ¢ of being exceeded,

a Uy QU a Uy | @ oy | @ U §| g ey

.80 0.0000 | 050 1.6449) .030 1.8808 |.020 2.0507 |.010 2.3263 .650 1.6448
A5 03257 ,048 1.6646| .029 1,8057 |.019 2.0740 |.003 2.3536 .010 2.3283

L0 0,2533 | 046 1.6845 ) .028 1.9110+).018 2.0050 |.008 2.4089 [j.00l 3.0902
.35 0.3853 | 044 1.7080| .027 1.9268 |.017 2.1200 [.007 2.4573.0001  3.7190
S50 0.5244 | 042 1.7279 ) L0256 1.0431 |.016 2.1444 1,006 2.5121 1}.00001 4.2640
JI5 0.6745 | 040 1.7507| .025 1.8600 |.015 2,1701 |.005 2.5%58 || .02 1.9600
.20 0.B416 | .038 17784 | 024 1,574 | .01 2.1973 |, 00 2.6521.005 2.5758
L5 1,0354 | 036 1.79911.023 1.9954 |;013 2,262 |.00Y 2,7478 ) .0005  3.2005
J100 1.2816 | ,034 1,8250 | .022 2.0141 |.012 2,271 |.002 2.8782 ||.00905  3.5205
(05 1.6449 | .032 1.8522 | .021 2.0335 |.011 2.2904 |.001 3.0902 }|.000005 4.4172

{

1 L M AL P N 2.0
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Table 3: Percentage Points of the t Distribution

Probability

0 i
Confidence Level
80% Y0 % 95% 98% 9utg 99.8%
Right-Tail Probability

df 1100 1050 ro2s 1010 La0s 1001
| 3.078 6.314 12.706 31.821 63.656 318.289
2 1.886 2.920 4,303 6.965 9,925 22.328
3 1.638 2:353 3,182 4.541] 5.841 10.214
4 1.533 2.132 2.776 3.747 4.604 7173
5 1.476 2.015 2.571 3.365 4.032 5.894
6 1.440 1.943 2447 3.143 3.707 5.208
7 1415 1.893 2.365 2.998 3.499 4.785
8 1.397 1.860 2.306 2.896 3.355 4.501
9 1,383 1.833 2.262 2.821 3.250 4.297
10 1.372 1.812 2.228 2.764 3.169 4.144
11 1.363 1.796 2.201 2718 3.106 4.025
12 1.356 1.782 2.179 2.68] 3055 3.930
13 1.350 1.771 2.160 2,650 3,012 3.852
14 1.345 1.761 2.145 2.624 2.977 3.787
15 1.341 1.753 2,131 2.602 2.947 3.733
16 1.337 1.746 2.120 2.583 2.921 3.686
17 |.333 1.740 2.5108 2.567 2.898 3.646
I8 1.330 1.734 2.101 2.552 2878 3.611
19 1.328 1.729 2.093 2.539 2.861 3.579
20 1.325 1.725 2.086 2.528 2.845 3.552
21 1.323 1.721 2.080 2.518 2.831 3.527
22 1.321 1.717 2.074 2.508 2.819 3.505
23 [.319 1.714 2.069 2.500 2.807 3.485
24 1.318 1.711 2.064 2.492 2.797 3.467
25 1.316 1.708 2.060 2.485 2.787 3.450
26 1.315 1.706 2.056 2.479 2779 3.435
27 1.314 1.703 2.052 2473 2771 3.421
28 1.313 1.701 2.048 2.467 2.763 3.408
29 1.311 1.699 2.045 2.462 2.756 3.396
20 1.310 1.697 2.042 2.457 2.750 3.385
40 1.303 1.684 2.021 2.423 2.704 3.307
50 1.299 1.676 2.009 2.403 2.678 3.261
60 1.296 1.671 2.000 2.390 2.660 3.232
80 1.292 1.664 1.990 2.3 7 2.639 3.195
100 1.290 1.660 1.984 2.364 2.626 3.174
X0 1.282 1.645 1.960 2326 2.576 3.091

Source: “Table of Pereentage Points of the -Distribution.” Computed by Maxine Merrington.
Biometrika. 32 (1941): 300. Reproduced by permission of the Biomeltrika trustees.
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BEE 31702/ BWM 20502
FINAL EXAMINATION
SEMESTER / SESSION : SEM 1/2017/2018 PROGRAMME : BEV/BEJ
COURSE NAME : ENGINEERING COURSE CODE : BEE 31702/BWM 20502
MATHEMATICS V
Table S: Percentage Points of the F Distribution
PERCENTAGE POINTS OF THE F DISTRIBUTION
The table gives the values of Fo, Uy the 100w percentage point of the ¥ distribution having v, degrees of free-
dom in the numerator and v, degrees of freedom in the denominator.
For each pair of values of vy and v,, Fo; v,,v, s tabulated for o = 0. 05, 0.025, 0. 01, 0. 001, the 0. 025 values being
bracketed. - e
The lower percentage points of the distribution may be obtained from the relation:-
Fl"O’;V“Uzz I/Fo;-uz,u, Lo
€8 Flgsiie,s = '/Flgs; 8,12 = Y% s = 0.351 Fa,uy,vs
.,2\"1 1 2 3 4 5 & 7 8 10 12 24 oo
1 161.4 189.5 215.7 224.6 230.2 234.0 236.8 238.9 241.9 243.9 249.0 254.3
(648) (800) (864) (900) (922) {(937) (948) (957) (969) 977) (997) (1018)
4052 5000 5403 5625 5764 5859 5928 5981 6056 6106 6235 6366
4053* 5000* 5404~ 5625* 5764* 5859 5929* 5981* 6056* 6107* 6235* 6366*
2 18.56 19.0 19.2 19.2 19.3 18.3 19.4 19.4 19.4 19.4 19.5 19.5
(38.5)  (39.0) (39.2) (39.2) (39.3) (39.3) (39.4) (39. 4) (39.4) (39.4) (39.5) (39.5)
98.5 99.0 99.2 99.2 99.3 99.3 99.4 99.4 99.4 99.4 99.5 99.5
998.5 999.0 999.2 999._2 999.3 999.3 999.4 999.4 999.4 999.4 999.5 999.5
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.79 8.74 8.64 8.53
(17.4) (16.0) (15. 4) (15.1) (14.9) (14.7) (14.6) (14.5) (14.4) (14.3) (14.1) (13.9)
34.1 30.8 29.5 28.7 28.2 27.9 27.7 27.5 27.2 27.1 26.6 26.1
167.0 148.5 141.1 137.1 134.86 132.8 131.5 130.8 129.2 128.3 125.9 123.5
4 7.71 6.94 6.59 6. 39 6.26 6.16 6.09 6.04 5.96 5.91 5.77 5.63
(12.22) (10.65) (9.98) (9.60) (9.36) (9.20) (9.07) (8.98) (8.84) (B.75) (8.51) (8.26)
21.2 18.0 16.7 16.0 15.5 15.2 15.0 14.8 14.5 14.4 13.9 13.5
T74.14 61,25 56.18 53.44 51.71 50.53 49. 66 49. 00 48.05 47.41 45.77 44.05
5] 6.61 5.79 5.41 5.19 5.05 4.95 4.88 4.82 4.74 4.68 4.53 4.38
(10.01) (8.43) (7.76) (7.39) (7.18) (6.98) (B.85) (6.76) (6.62) (6.52) (6.28) (6.02)
16. 26 13. 27 12.06 11.39 10.97 10.67 10.46 10.29 10.05 9.89 9.47 9.02
47.18 37.12 33.20 31.09 28.175 28.83 28,186 27.65 26.92 26.42 25. 14 23.79
6 5.988 5.14 4.76 4,53 4.39 4,28 4.21 4.15 4.06 4.00 3.84 3.67
(8.81) (7.26) (6.60) (6.23) (5.99) (5.82) (5.70) (5. 60) (5.46) (5.37) (5.12) (4. 85)
13.74 10.92 9.78 9.15 8.75 8. 47 8.26 8.10 7.87 7.72 7.31 6.88
35.51 27.00 23.70 21.92 20.80 20.03 19.46 19.03 18.41 17,99 16. 90 15.75
7 5.59 4.74 4.35 4.12 3.97 3.87 3.79 3.73 3.64 3.57 3.41 3.23
(8.07) (6.54) (5.89) (5. 52) (5.29) (5.12) (4.99) (4.90) (4.76) (4.67) (4.42) (4.14)
12.25 8.55 8.45 7.85 7.486 7.19 6.99 6.84 6.62 6.47 6.07 5.65
29.25 21.69 18.77 17.20 16.21 15.52 15.02 14.63 14.08 13.71 12.73 11.70
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3. 44 3.35 3.28 3.12 2.93
(7.57) (6.06) (5.42) (5.05) (4.82) (4.65) (4.53) (4.43)  (4.30) (4.20) (3.95) (3.67)
11.26 8.65 .58 7.01 6.63 6.37 6.18 6.03 5.81 5.67 5.28 4,86
25.42 18.49 15.83 14,39 13.48 12.86 12.40 12.05 11.54 11.19 10.30 9.34
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.14 3.07 2.90 2.71
(7.21) (5.71) (5.08) (4.72) (4.48) (4. 32) (4.20) (4.10) (3.96) (3.87) (3.61) (3.33)
10.56 8.02 6.99 6.42 6.06 5.80 5.61 5,47 5.26 5.11 4.73 4.31
22.86 16. 39 13.90 12.56 11.71 11.13 10.69 10. 37 9.87 9.57 8.72 7.81
10 4.96 4.10 3.71 3.48 3.33 3.22 3.14 3.07 2.98 2.91 2.74 2.54
(6.94) (5. 46) (4.83) (4.47) (4.24) (4.07) (3.95) (3. 85) (3.72) (3.62) (3.37) (3.08)
10. 04 7.56 6.55 5.99 5.64 5.38 5.20 5.06 4.85 4.71 4.33 3.91
21.04 14.91 12.55 11.28 10.48 9.93 9..52 9.20 8.74 8.44 7.64 6.78
5! 4.84 3.98 3.59 3.36 3.20 3.09 3.01 2.95 2.85 2.79 2.61 2.40
(6..72) (5.26) (4.63) (4.28) (4.04) (3.88) (3.76) (3.66) {3.58) (3.43) (3.47) (2.88)
9.65 F.2% 6.22 5.67 5.32 5.07 4.89 4.74 4.54 4.40 4,02 3.60
19. 69 13.81 11.56 10.35 9.58 9.05 8.66 8.35 7.92 7.63 6. 85 6.00
12 4.75 T 3.89 3.49 3.26 3.11 3.00 2.91 2.85 2.75 T 2.69 2.51 2.30
(6.55) (5.10) (4.47) (4.12) (3.89) (3.73) (3.61) (3.51) (3.37) (3.28) (3.02) (2.72)
9.33 6.93 5.95 5.41 5.06 4.82 4,64 4.50 4.30 4.16 3.78 3.36
18.64 12.97 10.80 9.63 8.89 8.38 8.00 7.71 7.29 7.00 6.25 5.42
13 4.87 3.81 3.41 3.18 3.03 2.92 2.83 2.77 2.67 2.60 2.42 2.21
(6.41) (4.97) (4. 35) (4.00) (3.77) (3.60) (3.48) (3.39) (3.25) (3.15) (2.89) (2.60)
9.07 6.70 5.74 5.21 4.886 4.62 4,44 4. 30 4.10 3.96 3.59 3.17
17.82 12,31 10.21 9.07 8.35 7.86 7.49 7.21 6.80 6.52 5.78 4.97
* Entries marked thus must be multiplied by 100
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BEE 31702/ BWM 20502
FINAL EXAMINATION
SEMESTER / SESSION : SEM 1/2017/2018 PROGRAMME : BEV/BEJ
COURSE NAME : ENGINEERING COURSE CODE : BEE 31702/BWM 20502
MATHEMATICS V
Table S: Percentage Points of the F Distribution (continued)
\ Lo
vy 1 2 3 4 b 6 7 8 10 12 24 ©
14 1%.60 3.74 3.34 3.11 2.96 2.85 2.76 2.70 2.60 2.53 2.35 2.13
(6.30) (4.86) (4.24) (3.89) (3.66) (3.50) (3.38) (3.29) (3.15) (3.05) (2.79) (2.49)
8.86 6.51 5.56 5.04 4.70 4.46 4.28 4.14 3.94 3.80 3.43 3.00
17.14 11.78 9.73 8.62 7.92 7.44 7.08 6.80 6.40 6.13 5.41 4.60
16 4.49 3.63 3.24 3.01 2.85 2.74 2.66 2.59 2.49 2.42 2.24 2.01
(6.12)  (4.69) (4.08) (3.73) (3.50) (3.34) (3.22) (3.12) (2.99) (2.89) (2.63) (2.32)
8.5)3 6.23 5,29 4.77 4.44 4.20 4.03 3.89 3.69 3.55 3.18 2.75
16.12  10.97 9.01 7.94 7.27 6.80 6.46 6.19 5.81 5.55 4.85 4.06
18 4.4% 3.55 3.16 2.93 201 2.66 2.58 2 51 2.41 2.34 2.15 1.82
(5.98) (4.56) (3.95) (3.61) (3.38) (3.22) (3.10) (3.01) (2.87) (2.77) (2.50) (2.19)
§429 6. 01 5.09 4.58 4.25 4.01 3.84 3.711 3.51 3.37 3.00 2.57
15.38 10.39 8.49 7.46 6.81 6.35 6.02 5.76 5.39 5.13 4.45 3.67
20 4.35 3.49 3.10 2.87 2.71 2.60 2.51 2.45 2.35 2.28 2.08 1.84
(5.87) (4.46) (3.86) (3.51) (3.29) (3.13) (3.01) (2.91) (2.77) (2.68) (2.41) (2.09)
8.10 5.85 4.94 4.43 4.10 3.87 3.70 3.56 3.37 3.23 2.86 2.42
14.82 9.95 8.10 7.10 6.46 6.02 5.69 5.44 5.08 4.82 4.15 3.38
22 4.30 3.44 3.05 2.82 2.66 2.55 2.46 2.40 2.30 2.23 2.03 1.78
(5.79) (4.38) (3.78) (3.44) (3.22) (3.05) (2.93) (2.84) (2.70) (2.60) (2.33) (2.00)
7.9%5 5.72 4.82 4,31 3.99 3.76 3.58 3.45 3.26 3.12 2.175 2.31
14.38 9.61 7.80 6.81 6.19 5.76 5.44 5.19 4.83 4.58 3.92 3.15
24 4.26 3.40 3.01 2.78 2.62 2.51 2.42 2.36 2.25 2.18 1.98 1.73
(6.72) (4.32) (3.72) (3.38) (3.15) (2.99) (2.87) (2.78) (2.64) (2.54) (2.27) (1.94)
7.82 5.61 4.72 4.22 3.90 3.617 3.50 3.36 3.17 3.03 2.68 2.21
14.03 9. 34 7.55 6.59 5.98 5.55 5.23 4.99 4.64 4.39 3.74 2.97
26 4.238 3..37 2.98 2.74 2.59 2.47 2.39 2.32 2.22 2.15% 1.85 1.68
(5.66) (4.27) (3.67) (3.33) (3.10) (2.94) (2.82) (2.73) (2.59) (2.49) (2.22) (1.88)
7.72 5.53 4,64 4.14 3.82 3.59 3.42 3.29 3.08 2.96 2.58 2.13
13.74 9.12 7.36 6.41 5.80 5.38 5.07 4.83 4._48 4.24 3.59 2.82
28 4.20 3.34 2.95 2.71 2.56 2.45 2.36 2.29 2.19 2.12 1.8 1.65
(6.61) (4.22) (3.63) (3.29) (3.08) (2.90) (2.78) (2.89) (2.55) (2.45) (2.17) (1.83)
7.64 5.45 4.57 4.07 3.75 3.53 3.36 3.23 3.03 2.90 2.52 2.06
13.50 8.93 7.19 6.25 5.66 5.24 4.93 4.69 4.35 4.11 3.46 2.69
30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.16 2.098 1.89 1.62
(5.57) (4.18) (3.59) (3.25) (3.03) (2.87) (2.75) (2.85) (2.51) (2.41) (2.14) (1.79)
7.56 5.39 4.51 4.02 3.70 3.47 3.30 3.117 2.88 2.84 2.47 2.01
13.29 8.177 7.05 6.12 5.53 5.12 4.82 4.58 4.24 4.00 3.36 2.59
40 4.08 3.23 2.84 2.61 2.45 2.34 2.25 2.18 2.08 2.00 1.79 1.51
(5.42) (4.05) (3.46) (3.13) .(2.90) (2.74) (2.62) (2.53) (2.39) (2.29) (2.01) (1.64)
7,31 5.18 4.31 3.83 3.51 3.29 3.12 2.98 2.80 2.66 2.29 1.80
12.61 8.25 6.59 5.70 5.13 4.73 4.44 4.21 3.87 3.64 3.01 2.23
60 4.00 3.15 2.76 2.53 2.37 2.2% 2.17 2.10 1.99 1.92 1.70 1.39
(5.29) (3.93) (3.34) (3.01) (2.79) (2.63} {(2.51) (2.41) {2.27) (2.17) (1.88) (1.48)
7.08 4.98 4.13 3.65 3.34 312 2.9% 2,82 2.63 2.50 2.12 1.60
11.97 T.77 6.17 5.31 4.76 4.37 4.08 3.86 3.54 3.32 2.69 1.89
120 3.92 3.07 2.68 2.45 2.29 2.18 2.09 2.02 1.81 1.83 1.61 1.2%5
(5.15) (3.80) (3.23) (2.89) (2.87) .(2.52) (2.39) (2.30) ({2.16) (2.05) (1.76) (1.31)
6.85 4.79 3.95 3.48 Bad 2.96 2.79 2.66 2.47 2.34 1.95 1.38
11,38 7.32 5.78 4,95 4.42 4.04 3.7 3.55 3.24 3.02 2.40 1.54
Ry 3.84 3.00 2.60 2.37 2.21 2:10 2.01 1.94 1.83 1.75 1.52 1.00
(5.02) (3.69) (3.12) (2.79) (2.57) (2.41) (2.29) (2.19) (2.05) (1.94) (1.64) (1.00)
6.63 4.61 3.78 8..32 3.02 2.80 2.64 2.51 2.32 2.18 1.79 1.00
10.83 6.91 5.42 4.62 4.10 3.74 3.47 3.27 2.96 2.74 2.13 1.00
This table is taken from Table V of Fisher & Yates: Statistical Tables for Biological, Agricultural and Medical
Research, published by Oliver & Boyd Ltd., Edinburgh, and by permission of the authors and publishers and also
from Table 18 of Biometrika Tables for Statisticians, Volume 1, by permission of the Biometrika Trustees.
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