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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question Pal?er‘

2. Attempt all parts by selecting three questions from Part — I and twWo questions
from Parts — II, III and IV each.

3. Sub-parts of the questions to be attempted together.

4. All questions carry 10 marks.

5. Use of Simple Calculator allowed.

6. Answers may be written either in English or Hindi; but the same medium should

be used throughout the paper.
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PART — 1

1. (i) Whatarc the types of statistical applications? Explain the clements of inferential

ctatistical problems.,

$ (6)

(i) Deseribe how the mean compares to the median for a distribution
(a) Skewed to the left and
(b) Symmetric. (2+2)

(i) iR SN fha YR & B 27 s wikeRE aueal @ e
AR W

(ii) = = T fordt foaeor & forg wmen < e wftaent ¥ 92 @ o 2
(a)ﬂé&ﬁ?ﬁmsﬁ?{

(b) = |

2. (i) Explain statistics and statistical thinking. 4)

(i) Calculate variance, standard deviation and coefficient of variation for the

following data :

10, 12, 14, 15, 13 (6)

(i) wiRere va wifiasi @ il wEEd |

(i) Feffea sres @ forg feem, wme feem it e & s o

W 10,12, 14,15, 131

3. (i) What are the graphical descriptive methods for describing qualitative data?

Explain any two of them. (6)
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(i) Calculate the mean, median and modc for cach of the following samp

(@) 9, -1, 4, 4, 1,5

(b) 2,4,7,4,3,4,5,4,6,2,3,4,7 (2+2)
) Wmﬂﬂﬂﬂhm%mm@umﬁmaﬂam#?ﬁﬁ L
A T T [ |
(i) PR e sy & fore e, s S wgeren <8 T P
(@) 9, -1, 4, 4, 1,5
(b) 2, 4,7,4,3,4,5,4,6,2,3,4,7
4. (i) For any set of data, what can be said about the percentag® of the
measurements contained in each of the following intervals using Chebyshev’s
rule and the empirical rule both : (2+2)
(a) X—s to X+s
(b) X—3s to X+3s
(i) Consider the following sample of five measurements : 5, 4, 4, 3,6
(a) Calculate the range, s2, and s.
(3+3)

(b) Add 5 to each measurement and repeat part (a).

W%Mﬁaﬁg%ﬁw,%@%ﬂ%ﬁwsﬁtmmﬁmaﬁm

(i)
T e PR weddh SR | FReT A @ wfied @ SR F o e

ST Fehell B
(a) X—s to X+s

(b) x—3s to X +3s

PTO.
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1462 o ﬁqﬁ%ﬁqﬁﬁﬁﬂﬁwﬁaﬂaﬁ: 5,4,4,3,6
1
(a)aﬂﬁszﬁsﬁmﬁ'

(b) 7 AT K 5 A IR A (a) ¥ TETX |
PART - II

(i) Two dice are tossed. Find the probability of getting ‘an even number on the
first die or a total of 8’7 4)

(i) A bag contains 4 white, 5 red and 6 black balls. Four are drawn at random.
Find the probability that

(a) No balls drawn is black

(b) Exactly two are black (3+3)

(i) < IR ST W Bl UEA U W TR G OAT A1 [ 8' A Tl Adhel T
FT |

(i) THIH 4 WHE, 5 T IR 6 HeH A ¢ | IR AQHSH T A el o F
g Wil T whiforg

(a) femrel ¢ =1E AT wrew & €

(b) Bl T & E |

() A and B are two independent events such that P(K)=0.7, P(E):k and

P(A UB)=0.8. Find the value of k? (4)

(i) Let P(A)=p, P(AB)=q, P(BJA)=r. Find the relation between P, q, r for
the following case :
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(a) Events A and B arec mutually exclusive
(3+3)

(b) A is sub-cvent of B

! ; . , _0.8
(i) A 3R B & @ wend § 9 fas P(A) - 07, p(13) =k p(AB)
=0 1 0 ) 1 < A B | LG
q, T *

(i) = & B P(A)=p. P(A[B)=q, P(B|A)=r | Frafafan A0 AP

N G AT Dol
(a)WﬁAaﬁ?Bwaanxﬁ%

(b) A.B = IT-"TAT B

1. Find

)y=.4,PB)=.2andP (ANB)=
4)

Z. (i) For two events, A and B, P(A
P(A|B) and are A and B independent events?

(i) The contents of urns I, II, III, IV are as follows :

1 white, 2 black and 3 red balls,
> white, 1 black and 1 red balls,
3 white, 2 black and 5 red balls, and

4 white, 5 black and 3 red balls

One urn is chosen at random and two balls drawn from it. They happen

to be white and red. What is the probability that they come from urn I?

(6)

@)ammﬁAﬁBﬁmﬁmﬁﬁﬂmﬂmﬁHMﬂwﬂymmam
aﬁﬁ,—{qﬁ;wAaﬁ?Bﬁﬁa e B 7

P.T.O.
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(i) @ LI LIV o TnE T8 AR E
| a@e, 2 R 3k 3 W I
2 '{{TRE', 1 <hTell 3R 1 oA 'ﬂ%;
5 g, 2 FEN SR 5 A A2, 3R
4 BT, 5 HRN AR 3 A A
T FO AGRE 1 Y T W 8 AR I ¥ & e el e € F wwe
IR A B T AN 2 R A e 1Y e 27
PART - III
8. Given the following probability distributions of C and D : (4+4+2)
Distribution C Distribution D
X P(X) X P(X)
0 0.20 0 0.10
1 0.20 1 0.20
2 0.20 2 0.40
3 0.20 3 0.20
4 0.20 4 0.10

(a) Compute the expected value for each distribution.
(b) Compute the standard deviation for each distribution.

(c) Compare the results of distributions C and D.

C 3R D & frafRag miderar o v ww 2
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[ Distribution C Distribution f
X P(X) X ,/ﬂX)///
0
0 0.20 0 ,,,//y///
1 0.20 1 ,/0/20/’
2 0.20 2 %/
3 0.20 3 //0%/
4 0.20 4 /L/)L/

(3r) T oo & fow sRfer e @ TR R
(¥) @Eﬁm%mwmﬁmaﬁl

() freRer € iR D & uRoTA @ ge A |

(i) Machine has fourteen identical components that function independently:

It will stop working if three or more components fail. If the probability that

hine will be

(6)

the component fails is 0.1. Find the probability that the mac

working?

ariable? Explain with example different

(4)

(i) What do you mean by random V

types of random variable.

(i) mﬂqﬁzﬁﬁwmgﬁ%ﬁrwﬁm%wm%uéﬁqm FRF T

ﬁmﬂgﬁmﬁmmaﬁmh | af T & w8 &) SN e 0 ©

qﬁ?%mﬁaﬂ%@ﬁaﬁqﬁmmﬁﬁﬁl
(ii) z[rzérf%}iﬁﬂ?'@f mwmﬂ%%?%ﬁ?m%mmaﬁmm
Ay |

P.T.0.
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1462 2 management aptitude exam arc normally distributed with a mean
. Qeores on @ Hatk
(i) Sco

. 72 and a standard deviation of 8.
ol /=1
(@) What is the probability that a randomly scelected manager will score
a Y aié *
above 607?
(b) What is the probability that a randomly selected manager will score
between 68 and 847 (3+3)
(i) Write a note on the standard normal distribution. (4)
(i) Vo Aee SAERET qaem & Wlish SRR TR 72 & e 3R 8 & A fS=ierT
T o faaka feg o 2 )
() =@ 9@ &t = el B f agfew v ¥ wata weas 60 ¥ SR s
W ST ?
(%) ot = wiideRen @ & agfo® ¥ ¥ I Q ydeUw @ Wi 68 3R 84
% o9 B ?
(i) A "M SR R v feueh Rk |
PART -1V
11.

A random sample of 70 observations from a normally distributed population

possesses a sample mean equal to 26.2 and a sample standard deviation equal

to 4.1. (2+2+2+2+2)

(@) Find an approximate 95% confidence interval form.
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Interpre
t the ¢ . .
onfidence interval constructed in (2)

(¢) Find an ¢
an dppl-oxin.late 990 C . .
% confidence interval form.

(d) What 1
1appens to the wi
o the width of a confidence interval as the

confidence coeffi
oefficient is i Explain
ent i " - d plai
s increased while the sample size is held fixed? lain.

() Would
your confid :
idence intervals of parts (a) and (c) be valid if the distribution

of the origi
iginal population was not normal? Explain

I ¥ 9 feaia
TS A 70 FEciEAl w1 OF AGRSE T 262 ‘%’WF‘T‘TW

AR 4.1 & TR

AT AEAH (e @ |

(37) T 95% T SiRe A A R |

(=) (a)ﬁﬁﬁﬁﬁﬁﬂﬁﬂaﬁwaﬁl

(&) qu%ﬁﬁmmmmaﬁl

(®) Wmﬁﬁémwm%mmﬂ@ﬁmmmm%mﬁ
mmﬁmwmé?mﬁl

(3) H%@WWWWW@W,@(WW (a) 3R (c) & I oA

mmﬂgﬁ?mﬁl

aint used to make lines on roads must refl ~
ect enough 11
ght to be

12. (i) Thep
u denote the true average reflectometer readi
ading

clearly visible at night- Let

for a new type of paint under consideration. A test of H -
o b =20 versus

Ha:u>2

population dis

0 will be based on 2 random sample of si
¢ n frOm an
ormal

tribution. What conclusion is appropriate i
n each of the f
ollowin
g

situations?
(2+2)

PT.0.
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(a) n=15, t=3.2, o=0.05

(b) n=09, t=1.8, a=0.01

(i) In a test of the hypothesis Hy: p = 10 versus H: p = 10, a sample of

n =50 observations possessed mean X=10.7 and standard deviation
s=3.1. Find and interpret the p-value for this test. Draw appropriate

conclusion. 6)

(i) e W e T & e TR R S e @ v | e w9 9 e
¥ A T Ao @ affRed e TR | A o RS T v
F ¥z & R arae sted weEdwa QR @ i ¥ H p= 20 W
Ha:p>20wﬁmwmmﬁmn%m§mwﬁwm
2nm | PR ¥ A E Rafy ¥ s Fread Suge 87

(a) n=15, t=3.2, a=0.05
(b) n=09, t=1.8, a=0.01
(i) aReFea T H: p=10 F9 H; w10 & Teh Q&1 |, n=>50 WerN T Th T

M X =107 3K A BT s=3.1 2 | 3 wEw B A p-AF T B 3R
Saaft @Ren ¢ | SR Fread e |

13. (i) What do you understand by the power of a test? How is the power of test

related to type II error? (2+2)

(i) A t-testis conducted for the null hypothesis, H;: p = 10 versus the alternative,

H: p > 10 over a random sample of n = 17 observations. The test results

are t = 1.174, p-value = 0.1288.
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(a) Interpret the p-value.

{7
o is test?
(b) What assumptions are necessary for the validity of th

(c) Calculate and interpret the p-value, assuming the alter? @ +1+3)

was H: p = 10.

(i) wfteror = Wi ¥ SN A WHE € ¢ TR Hgi%%;‘m’%qﬁ
27

=17 W%@

(i) T IRepe, Hozu=1oa=rma$f?‘vq$, Ha:p>10€n‘ﬁ'l?n
2| aQE & IR

a@mwﬁ%ﬁqwt—qﬂma@ﬁamm

t=1.174, p-¥T =0.1288 ¥ |
(37) P- weeht =
(a)gaqﬂmﬁ%w%maﬁﬂﬁujmaﬂm%?

(a)ugmﬁgqﬁaamqﬁawm H:p=10 %, p~9F &l 0 3 =
cadl
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k
Tabulated values are E p(x). (Computations are rounded at the third decimal place.)
x=0

an=3>5
10 70 [ 80| 0 | o5 | 99
0 1- 951 | 77 | 500 | 328 | 68 | 078 | 031 002 | 000 | 000 | .000 | .000
1 1 999 | 977 | 919 | 737 | 528 | 337 | .88 | .087 | .031 | .007 | .000 : .000 { .000
2 | 1000 | 999 | 901 | 942 | 837 | 683 | 500 | 317 | .163 | 058 | 009 I .001 | .000
3 | 1000 | 1000 | 1000 | 93 | 969 | o013 | 812 | 663 | 472 | 263 | 081 ; 023 | 001
2 | 1000 | 1000 | 1000 | 1000 | 998 | 990 | 960 | 922 | 832 | 672 | AI0 . 226 | 049

b.n =6

f~P i 01|05 a0 20 | 80 | .40 | 50 | .60 | .70 {80 | .9 | 95 | .99
0 941 | 735 | 31| 262 | 118 | 047 | 016 | 004 | 001 | .000 i 000 .000 L .000
1 | 99 | 967 | 886 | 655 | 420 | 233 | 109 | 041 § 011 { 002 . .000 © .000 ; .000
2 | 1000 | 998 | 984 | 901 | 744 | S44 | 344 . 79 | 070 | 017 | 001 | 000 : .000
3 | 1000 | 1000 | 999 | 983 | 930 | B2l | 656 | 456 | 25 | .09 | .0l6 . 002 . 000
4 | 1000 | 1000 | 1000 | 998 | 989 | 959 | 91 | 767 i °.580 i 345 | .114 : .033 | 001
s | 1000 | 1000 | 1000 | 1000 | 999 | 99 | .984 | 953 | 882 | 738 | 469 : 265 [ .05

en=17

Sar e e ———— e

PPNl B [ et 103 20571307 407 |80 | B0, | 0. |- 80 |~ .00 | .98 | 9o
0 932 | 698 210 | 082 { 028 | .008 ! .002 | .000 | .000 i 000 : .000 ! .000
1 998 | .956 577 1 329§ 159 | .063 | 019 | .004 | .000 ! .000 : .000 @ .000
2 1000 | .99 852 | 647 | 420 | 227 | .09 | .029 | .005 | .000 . .000 ! .000
3 1000 | 1000 | .997 | 967 | .874 | 710 | 500 | 290 | .126 | 033 | 003 : .000 : .000
4 1000 | 1000 | 1000 | .995 | .971 | 904 | 773 | 580 | .353 | .148 | .026 @ .004 | .000
5 1000 | 1000 | 1000 | 1000 | 996 | 981 | .937 | .841 | 671 ; .423 | .150 | 044 ; .002
6 | 1000 | 1000 | 1000 | 1000 | 1000 { 998 | .992 | 972 | 918 | 790 | .522 : 302 ; .068

Y. 1 1 R e
o .05 =20 ‘ 0 +F ;.70 | .80 .80 li 95 | .99
0 023 | 663 | 430 | 168 | 058 | 017 | .004 | 001 | 000 | .000 | .000 | .000 | .000
1 997 | 943 | 813 | 503 | 255 | .06 | .035 | .009 i 001 | .000 | .000 | .000 ' .000
2 | 1000 | 994 | 962 | 797 { 552 | 315 | .45 | 050 ; 011 | 001 | 000 ; 000 i .000
3 | 1000 | 1000 | 995 ; 944 | 806 | 594 | 363 | 174 { 058 | 010 | 000 i 000 ; .000
4 | 1000 | 1000 { 1000 | .990 | 942 | 826 | 637 | 406 i .194 | 056 : .005 @ 000 | .000
5 | 1000 | 1000 | 1000 | 999 | 989 | 950 | 855 | 685 | 448 | 203 | 038 | .006 | .000
6 | 1000 | 1000 | 1000 | 1000 | 999 | 991 | 965 | 894 | 745 | 497 . 187 [ 057 --.003
7 | 1000 | 1000 | 1000 | 1000 | 1000 | .999 | 996 | 983 | 942 | 832 | 570 . 337 . 077
H i : IR £ Sl (e e sy | MY e et R ) e H .

(continued)
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APPENDIX D: TABE

(continued) Xy L T e e s e T e A

;\‘-.p: 01 I 05 | : : ; g | | | a0 , .95 09
LN Kt O S ¥ L ey 30 40 50 | .60 | .70 | 80 | - _ 00
gsl); 630 | 387 | 134 o040 | 010 | o002 | 000 | 000 000 ‘(;8?, 000
Sl 929 0 775 | 436 | 196 | 071 | 020 | 004 | 000 | 000 | 00 (; 000 000
992 1947 | 738 | 463 | 232 | 090 | 025 | 004 | 000 | .080 000 | 000
ooe 92 4 o14 | 00| ae3 | o2sa | 099 | 025 o003 | O ge0 000
Qo , 099 | 020 | 001 000

|

|
o —

.000

| 999 1 980 | 901 | 733 | .500 | .267 og |1
1000 | 1000 | 997 | 975 | 01 | M6 | 517 | 270 | 086 | 0% o0g 000
1000 {1000 | 1000 | 996 | 975 | 910 | 768 | 537 | 262 | 03 gy 003
| 1000 © 1000 | 1.000 | 1000 | 996 | .980 804 | 564 22 on 086
960 . 866 613 <7

[y
[=]
(=}
=]
E
s =

1000 | 1000 1000 | 1000 | 1000 | .998 | 990

B e {

30| %o ] 50 | 6o | 70 | 80 90 -

L, e RNCES S : 000
028 | 006 | 001 | .000 | 000 | .000 : .000 '888 000
149 | 046 | 011 | .002 { .000 | 000 : 000 e g
383 | 167 | 055 | 012 | 002 000 i 000 TR o,
i ; 650 | 3%2 1 172 | 0SS | 011 : .001 000 . . 000
5 1000 : 1000 | 998 | 967 850 | 633 | 377 | 166 | 047 i 006 . 000 1 000 000
{ 1000 | 1000 | .994 953 834 | 623 | 367 | .50 @ .033 . 002 00 000
1.000 © 1000 | 1000 | 999 | 989 | 945 .88 . 618 : 35 | .21 . 013 001 000
. 1000 | 1000 | 1000 | 1000 | 998 | 988 | 945 . 833 . 617 | 232 : 070 012 000
£ 1000 | 1000 | 1000 i 1000 : 1000 | 998 | 989 . 954 ; 851 . 624 | 264 . 086 :
| 1000 ; 1000 | 1000 | 1000 | 1000 | 1000 \ 999 : 994 @ 972 ; 893 | 651 ° 401 0%

OO R W=
=y
o ¢
S
>

A s
AT -]
Il
ju—y
wn

R 50 | .60} .70 | .80 | 90 | 95 1 .99

860 | 463 | 206 | 035 | 005 | 000 | .000 = .000 000 | 000 ; .000 i .000 : .000
900 | 89 | 549 | .67 | 035 | .005., .000 i 000 { .000 . .000 { .000 { 000 : .000
1000 | 964 1 816 | 398 | .127 | 027 { 004 | 000 | .00 : .000 i 000 | .000 i .000
000 | 995 | 944 | 648 | 297 | 091 | 018 \ 002 | 000 i 000 { 000 : 000 : .000
1000 | 999 | 987 | 838 | 515 | 217 | 059 | 009 i 001 : 000 i .000 | .000 : .000
1000 | 1000 | 998 | 939 | 722 | 403 | Sl | 034 1 004 1 000 © 000 . 000 000
1000 | 1000 | 982 | 869 | 610 i 304 1 095 . 015 - 001 i 000 © 000 000
| 2000 | 1000 | 1000 i 996 | 950 | 787 © 500 i 213 . 050 1 004 . 000 . 000 000
: 1000 | 1.000 | 1000 | 999 | .985 905 | .69 : 390 131 018 : .000 : .000 000
1000 | 1000 | 1.000 | 1000 | .99 | 966 . 849 . .597 1 278 . 061 ' 002 | 000 . .000
000 | 1000 | 1000 | 999 | 991 | 941 | 783 | 485 | 164 . 013 . 001 000
| 1000 | 1000 | 1000 | 1000 | 1000 | S9B | 982 909 1 703 . 35 i 056 . 005 . 000
| 1000 | L000 | 1000 | 1000 | 1000 | LOOO i 886 1 973 1 873 602 . as 36 | oo
13 | 1000 | 1.000 | 1000 | 1000 | 1000 L o0 | oo | e | 322 C4SL o an oo
| 1000 | 1.000 | 1000 ; 1000 | 1000 | | 1000 | 995

VO IRNN AW - O /
b=
o
S
S

—
(o)
=
(=]
o
(=}

c
O
At

......................

........ S D UL~ ST = T AR P

(continued)

RT:0.
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838

———————t e —— s

01 .| .05 10 20 30 | 50 .60 .70
SI8 AN 122 012 001 000 1 .000 000 000
983 736 0 392 0 069 008 001 1 .000 .000 000
000 925 677 | 206 035 1 .004 | .000 .000 .000
1000 | 984 = 867 . 411 Jo7 ¢ 016 | 001 | .000 .000
1000 | 997 | 957 © .630 | 238 | .05 006 | .000 000
1000 | 1000 | 989 | 804 | A4l6 | 126 | 021 | 002 000
1000 | 1000 | 998 | 913 = 608 | 250 | 0S8 | 006 .000
1000 | 1000 | 1000 | 968 . .772 | 416 ! .32 | .021 .00l
1000 | 1000 | 1000 | .99 = 887 | 596 ! 252 ; 057 | .005
1000 . 1000 & 1000 | 997 ' 952 | .55 | 412 | .128 017
' 1000 | 1000 | 1000 | .999 | 983 | 872 i .588 | 245 | .048
£ 1000 | 1000 | 1000 | 1000 | 995 { 943 . 748 ; 404 . 113
© 1000 : 1000 : 1000 | 1000 i 999 | 979 . .868 | .584 | .228
11,000 | 1000 | 1000 | 1000 | 1000 { 994 : 942 ' 750 i .392
1000 ' 1000 = 1000 i 1000 | 1000 : .998 i\ 979 = 874 I .584
1000 ! 1000 | 1000 | 1000 | 1000 | 1000 i 994 | 949 = 762
1000 | 1000 | 1000 | 1000 | 1000 { 1000 { 999 | 984 . .893
1-1.000 | 1000 { 1000 | 1000 | 1000 : 1000 i 1000 : .99 , .965
1000 | 1000 | 1000 | 1000 | 1.000 | 1000 : 1000 | 999 ; .992 !
1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 1000 . .999 |
o1t | ©05 | 40 | 20 ] 80 | .40} 50| 60 | .70
78 277 . 072 . 004 | 000 . .000 @ .000 i 000 : .000
974 = 642 . 271 | 027 i 002 @ .000 . .000 : .000 ' .000 :
998 | 873 . 537 | .098 i .009 i .000 : .000 . .000 . .000 .
1000 . 966 | 764 | 234 . 033 i 002 | .000 : .000 . .000
1000 . 993 | 902 | .421 i 0% | 009 i .000 : 000 i 000 :
1000 .99 967 | 617 i 193 { 029 . 002 i .000 . .000
1000 | 1000 . 991 | .780 | 341 { 074 . .007 . .000 : .000 :
£000 | 1000 = 998 | 891 | s12 . .54 . 022 . 001 ¢ .000
1000 | 1000 | 1000 | 953 | 677 { 274 | .054 i .004 i 000 ¢
1000 | 1000 | 1000 | 983 | 811 | 425 i 115 . 013 ¢ 000
1000 | 1000 | 1000 | 994 i 902 ; .58 212 ; .034 1 .002 ¢
1000 1000 | 1000 | 998 | 956 . 732 | 345 . 078 : 006 .
1000 . 1000 | 1000 | 1.000 | .983 ; .846 : .500 [ .154 . 017 ¢
1000 1000 © 1000 | 1000 | 994 i 922 | 655 . 268 1 .0ad
1000 1000 . 1000 | 1000 | 998 | 966 : 788 . 414 1 098
1000 1000 1000 = 1000 | 1000 | 987 i 885 .~ .575 189
1000 | 1000 | 1000 @ 1000 . 1000 ;| 996 | 946 .726 323 .
1000 | 1000 | 1000 : 1.000 ; 1000 i .999-i 978 = 846 . 488 -
1000 | 1000 | 1000 & 1000 | 1000 : 1000 i 993 = 926 659
1000 = 1000 | 1000 1000 | 1000 | 1000 | 998 I 971 i 807
1000 1000 & 1000 | 1000 | 1000 | 1000 | 1000 & .991 910
1000 | 1000 & 1000 | 1000 | 1.000 | 1000 i 1000 | 998 . .967
1000 | 1000 | 1000 | 1.000 | 1000 i 1000 } 1000 | 1000 | 991
| 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 = 1000 . .998
| 1000 | 1000 | 1000 | ; | 1000 | 1000 | 1000 | 1000

APPENDIXD:TAUL[H

(conl‘lnuod)-

A0

14

d

1.000

1.000

.80

000
000
000
000
000
000
000
000
000
001
003
.010
032
087
196

370
589
794
931
988

.80

000

000
.000
.000
.000

.000
.000
.000
.000
.000
000
000
000
002
006
017
047
109
220
383
579
766
902
973
996

.90

000
000
000
000
.000
000
000
.000
.000
000
000
000
.000
.002
011
.043
133
323

i .608
.878

.90
000

.000
000
000
000
.000
.000
.000
000
000
000
000
000
000
000
000
000
002
009
033
0938
236
463
a2
928

95

00¥)
(H))
000

000
000
000
000
0009
000
000
000

000

.000
.000
.000
003
016
075
.264
642

.95

000

.000
.000
.000
.000
000
.000
000
.000
.000
000
.000
.000
000
000
000
000
000
000
001
007
KARS)
127
AN
g3

ke

54

‘i’,')

0O}
()

000

N0

O4¢)

000

000

000
000
060
000
.000
000
000
000
001
017
182

.89

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
.“\‘- 0
000
000
000
000
000
000
002
026

172



1462
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839

Normal Glrve Areas

z T i BT T B 09
0 0000 | OV G883 oa | 05 | 6 O Lo 0359
: . 004 e e it : P03
Wl .0398 .043g '825;0 0120 0160 0199 0239 | 0279 83%3 - .0753
2 .0793 0832 '087t1s 0517 0557 10596 0636 1 0675 i 1103 1141
3 1179 1217 1 0910 | .ooas | 087 | 026 ;| -1067 Jag0 ¢ 15V
4 1554 1591 '16223 1293 1331 1368 1406 | 1443 844 | 1879
5 1915 1950 : 1664 1700 1736 1772 1808 o100 | 2224
. 1985 2019 2054 2088 2123 2157 : :
6 2257 . : 2549
7 2580 '%ﬁ =z 2357 2389 2422 2454 2486 ggg 2852
8 2881 29 2642 | . 2673 2704 2734 2764 2794 2106 3133
‘9 3159 e 2939 2967 2995 3023 3051 3078 3106 3389
: 3186 3212 3238 3264 3289 3315 3340 3 :
10 3413 343 2599 1 3621
- 3438 3461 3485 3508 3531 3554 3577 . !
11 3643 3665 3686 3g10 0 3830
: . 3708 3729 3749 3770 3790 . :
1. - ; . .4015
5 § -iggg 3869 3888 3007 3925 3944 3962 3080 | 3997 2(1)77
4 pis 4049 4066 4082 4099 A115 4131 4147 4162 P
s y 4207 4222 4236 4251 4265 4279 1 4292 4306 1
. 4332 4345 4357 4370 4382 4394 4406 1 4418 4429 1 -
16 4452 4463 4474 4484 4495 4505 | 4515 4525 4535 1 A545
1.7 4554 4564 4573 4582 4591 4509 i 4608 4616 4625 1 4633
18 4641 4649 4656 4664 4671 4678 4686 4693 4699 4706
19 AT13 4719 4726 4732 4738 A744 4750 4756 | 4761 - 4767
2.0 AT72 AT778 4783 4788 4793 4798 | 4803 4808 . 4812 4817
21, 4821 4826 4830 4834 4838 4842 | 4846 4850 | 4854 1 4857
2.2 4861 4864 4868 4871 4875 4878 4881 4884 | .4887 . 4890
23 4893 4896 4898 4901 4904 4906 4909 4911 ¢ 4913 | 4916
2.4 4918 4920 4922 4925 4927 4929 4931 4932 4934 | 4936
2.5 4938 4940 4941 4943 4945 4046 | -.4948 4949 4951 & .4952
2.6 4953 4955 4956 4957 4959 4960 4961 4962 4963 | .4964
27 4965 4966 4967 4968 4969 4970 4971 4973 1 4973 - 4974
2.8 4974 4975 4976 4977 4977 4978 | .4979 4979 4980 4981
2.9 4981 4982 4982 4983 4984 4984 4985 |- 4985 4986 1 .4986
3.0 4987 4987 4987 4088 | 4988 4989 4989 | 4989 | 4990 . .4990
3.1 .49903 49906 49910 49913 49916 | 49918 49921 49924 .
32 AS03 | A% | dooas | 40038 | 40D | 4902 | 49044 . .doods e | e
33 49052 | 49953 | 49955 | 49957 49958 | 49960 | 49961 | 49962 | 49964 | 49950
3.4 49966 | 49968 | 49969 4%8 fggg& 23372 49973 | 49974 | '4997‘5‘ -:‘gggg
5 49977 | 49978 | 49978 | 4 : 49981 | .49981 4 P o
3 6 o 9982 | 49983 | 49983
49984 | 49985 | 49985 | 4998 4998 49987 | 49987 | .
g:g 49089 | 49990 | 49990 | 49990 49991 | 49991 | 49992 _igggg | 49988 1 49989
38 40003 | 49993 | 49993 | 49994 49004 | 49994 | 49994 | ‘40005 | ‘ae00l | 49992
3.9 40005 | 49995 | 49996 |. 49996 49996 | 49996 i 49996 | 4999 : igggg L .49995
"Source: Ab;::l;;l_f;;x;l Table I of A. Hald. Slansncal Tables and Formulas (New York: Wiley), 1952. ST i 49997 N

P.T.O.
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O APPENDIXD: TA
84

\

fn
4

Deémes of

t -
: t 005 oot =
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1 Lo tees 0 too T Gk 31831 31598
{ t 050 P ey 821 g ) : 22326 12.924
ey t100<w_“$”mwnuf“Wm“NM?mm - % 3é965 _ 992? ! 0913 .
T os e 7S B R 6459
S— { 3.078 2.920 { 2 ' : i 5.893 595
1 : t 318 ; 747 2 - 5.959
1.886 2.353. : : 3. 4,032 5.208 >,
2 ! ) : 2716 365 e | 5.408
1.638 , 2132 ; : 3. ; 3.707 : 4785 z
3 1.533 1 s 257 : 3.143 i 3.499 : '_01 5.041
4 2015 H 2.447 2.998 : : 4501, 4781
1.476 : 1.943 ' : é : 3355 4297
5 = L ; 2365 . 896 - : 4587
1.440 i 1.895 H ; 2. | 3.250 i 4144 37
6 : bo2306 2821 , o 4437
» 1.415 : 60 E : : 3169 025 1
N B R T s am
g Lo e 4 ol U %2%? LB 3852 4140
o 1796 9 : L3012 3.787 073
10 : 1363 . ¢ 2.17 : 2.650 : 2.977 : bl 4.()/-2
f. p .o 2160 24 2 _ 3733 4015
ﬁ e M. L i % 3 207 , 2 L3686 3.965
: 1.350 : 1.761 : 2131 ] < 2.921 ! 3.646 1.922
13 P 1345 i 1.753 ! 20 2583 2898 3.610 3.883
s pa tas {200 2w ams 3579 3550
5 ' g : ! 552 : e o
e -0 B8 & im BT v+ B 3819
B L 13 1 1m L2003 758 e 33 3192
o W Gsec.d b L 2086 b e | 3219 3508 3,767
20 % 3 L2 2014 500 . 2807 3.467 3.725
1 | L°7 o 2060 | 2 ; 27971 3.450 3.707
2 G oo  Josd | Ly <2 28 I 3,690
i : 1711 | : ; 2.77 : 3.421 3674
%3 . L1708 %82(5) L2479 L2 C 3408 3.659
5. e 1706 2052 e | 77@; © 3396 3616
2% ; 1703 . 2. 2.75 3.385 3551
27 o 3 IS N[0 S %ﬁi? L2462 2750 3.307 3.496
28 E 131? 1699 : 2040 2451 2704 3.261 2460
29 L310 o Ler 2021 | 2423 S 3 Y
20 % 1.206 : 1684 ; 000 , 2.403 2.660 3211 3416
40 | 1303 . 1.676 : 2. ! 2.390 ) 2.648 : 3.195 3402
! 1299 : : 2000 1 ; 2193 3100
50 o Lenm 4 - 238 L 2639 3.183 33
60 1 e w2 262 3373
00 1294 1664 . 1990 o239 268 3160 1387
i 1292 ‘ : : 1.987 64 o] 7 3148 110]
80 : 1.662 | ; 23 261 3,145 o
% 1291 ; 660 , 1.984 : 2.358 2.609 3.090
100 ; 1.290 r 1'658 ' 1.980 : 2351 5576 N
120 1289 s 1976 5326 o
150 L2871 g5 S 1960 2
- S 128 s ,
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