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Instructions for Candidates

1.

Write your Roll No. on the top immediately on receipt of this question paper.

2 Attempt all sections. _

3. Candldates are allowed to use snmple calculators.

4. Answers may be written either in Engllsh or in Hindi; same medlum must be used
throughout the paper.
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SECTION I (@& - I)
Attempt any one q'uestion'.

A e T IR

(a) The average monthly salary of a group of workérs in a factory is Rs. 10,000
with a standard deviation of Rs. 125. How will the average monthly salary
and standargl deviation change 1£ the company gives a raise of :
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() Rs. 1000 to all workers.

(i) 10% of salary to all workers.

(b) The following data shows the number of he‘ads obtained in 100 tosses of 5

()

coins
No. of heads 0 1 2 3 4 5
Frequency 3 15 30 32 16 4

(i) Construct a histogram.

(ii) In what proportion of tosses at least three heads are obtained ?.
If X_and $?, denote the sample mean and the variance for the sample
X,, X,.....X, and X ,, and §? , denote these when an additional observation
X, is added. Prove that o

nS2, = (n-1)S§2 + n/ntl (X, - X ) | (4+3+3)
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n$? = (n-1)8% + n/n+l (X, - X )
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2. (a) Consider the following sample :
27, 6, 24, 30, 50, 2, 150, 44, 80, 36

Find the arithmetic. mean and median
(i) Find the 15% trimmed mean

(i) Which of these three measures best summarizes these data ? Give
reasons.

(iii) By how much can the smallest sample observation be mcreased so that
the sample medxan remains the same ?

(iv) By how much can the largest sample observation be increased so that
the sample median remains the same ?

(b) The cropping intensity on 70 farms in Haryana was found to be as follows —

Cropping intensity (%) - Number of farms
70- <100 5
100- <120 B
120- <140 B 24
- 140- <150 13
150- <170 | 15
170- <200 5

() Draw a histogram. Is it bimodal ?
(ii) Comment on its shape.
(iii) What % of farms have a cropping intensity of less than 120% ?

(iv) What proportion of farms have a cropping intensity of 100% or more
but less than 170%. (5+5)

(%) 7w Wl @ siw 9 Ry W -

27, 6, 24, 30, 50, 2, 150, 44, 80, 36
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SECTION II (&% - II)
Attempt any two questions.
R R 7+ B Iew 3
3. (a) Mina is hoping to get a summer job with a consulting firm. If her interview
goes well she has a 70% chance of getting an offer, otherwise her chances
of getting the job drop to 20%. Unfortunately Mina tends to stammer under
stress so the likelihood of the interview going well is only 0.10.
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(i) What is the probability that Mina gets the job ?

(ii) If she gets the job what is the probability that her interview went
well ?

(b) A telemarketer calls people and tries to sell them a subscription to a daily
newspaper. On 25% of her calls, there is no answer or the line is busy. She
sells a subscription to 10% of the remaining calls. For what proportion of
calls does she make a sale ?

(c) If A & B are independent events do‘es it follow that A' (complement of A)
' & B' (complement of B) are also mdependent ? . (4+3+3)

(%) A A miﬁ#wﬁv&wﬁinﬁﬁiﬁm&mwaﬁmﬁmm
I B A Dwd W T 7 MR 70 WA ¥ S JgA Al Bt A
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(=) wé@mﬁaﬂﬁﬂ%ﬁmﬁamﬁwiﬁﬁmwa&mﬁaﬁ
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(1) R A ve B @ weK § A g BRI A A F [ 9T (A) @ B R RE
W (B) W T e B
4, (a) A stringof Diwali lights has 5 bulf;s wired in a seri€s i.e. the string will work
~ only if all the bulbs work. If each bulb has a 90% chanee of working the first
time current is applied, what is the probability that thee string will not work ?
Assume bulb failures are’ independent events.

"~ (b) A firm rents bikes from 3 agencies D, E and F in the fbllowing proportions:
20% from agency D, 20% from agency E, 60% from agency F. If 10% of

PTO.
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the bikes from agency D, 12% from agency E and 4% from agency F have

bad tyres, what is the probability that the firm will get a bike with a bad
- tyre ?

(c) A coin is tossed 4 times and the resulting sequencé_of heads and tails is
recorded. The events A, B, & C are defined as follows :

A : Exactly 2 heads
B : Hand tails alternate

C : First 2 tosses are heads .

() What elements constitute the sample space of the events A, B and C ?

(il) Which events, if any, are mutually excluswe ?

=L

(111) Whlch events, if any, are subsets of other sets ? , (3+2+5)
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5. (a) A pair of dice is tossed. What is the probability that the sum obtained is 10
given that it exceeds 8 ?
(b) Are the following statements true. Explain your answer.

(i) The probability that Team A will win a cricket match is 0.67, the
lprobability that it will tie the game is 0.04 and the probability that it
~will win or tie the game is 0.85. '

(i) The probabilities that a bank will get 0, 1, 2 or more than 2 bad
cheques on any given day are 0.08, 0.21, 0.29 & 0.40 respectively.

(¢) A market survey was conducted in four cities pertaining to the preference
for brand X over brand Y. The responses were tabulated as below :

Delhi Jaipur Agra - Jammu
Prefer X 45 55 60 50
Prefe Y .- 35 45 . .35 45
Indifferent | 5 | .5 5 5

'(i) What is the probébility that a consumer'sélect_ed at random preferred
brand X ?

(i) What is the probability that a consumer preferred brand X and was
from Agra?

(iii) Given that a consumer preferred brand X, what lS the probability that
“he was from Agra or Jammu ?

(iv) What is the probability that a consumer preferred brand X, given that
he was from Agra or Jammu ? (3+3+ 4)

(=®) o A T A T Fewr T R 1 0 W st & T Wi # aR 7w R
e awms ¥ ftrs 7

(@) @ Prffeea Ty a6t 8 I IR W TR

(i) v e ¥ 4 A A 2 et o wim 0.67, A o A 9 s,
004 T AT WY W o B &t wREar 0.85 2 |

PT.O.
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(n)wﬁﬁﬁvﬁﬁaﬁolzmzﬂaﬁmmiﬁa&wﬁmm
0.08, 0.21, 0.29 YW 0.40 21

(M) =E X ®, Y VN AA GEie TR 98 9r med ¥ gafom e a1 wiafr

ol afeer ¥ & o 2

= X 45 55 60 50
AR Y 35 45 35 45
ITET 5 5 5 5

(i) v agRe™ Il w wig X S A T # 7
(ii) v I g Wi X = atmﬁ%?ra&mﬁtmwé uﬁwamm%
27

(m)'ﬂ!ﬁﬂﬂﬂ!iﬁ?ﬁ‘ﬂﬂﬁm Xaﬁm%ariuwmaﬁwmﬁm-
if&:ﬂmmwii? -

(w)mxﬂm%%ﬁwmﬁmimﬁmwéﬁwhmm
LEC BN -

SECTION III (W% - III)
Question 6 is compulsory. Do any two of the three questions 7-9.

w1 6 it B, gvr1-9 ¥ & Bl @ @ e A

6. If the pdf of a continuous random variable X is

£(x) = {

(i) Find its cumulative distribution function, F(X)

2x O0<cx«<«l
otherwise

(i) Find the variance of X
IR X PR® agRew = & pdf Fefafea @ -

2x 0<x<l

f(x)={0 Fqar
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7.

(a)

(b)

9 .
(i) waa w=it R cdf wawt Pamfg, F(x) |

(i) X = v fri |

We want to draw without replacement random-samples of 2 gaskets from a
box containing 10 gaskets, 3 of which are defective. Construct the probability
distribution of the number of defective gaskets.

Consider an experiment with two possible outcomes. The ratio of probability
of 3 successes in 5 independent trials to the probability of 2 successes in 5
independent trials is 0.25. What is the probablllty of 4 successes in 6
independent trials ?

Two Companies A & B drill wells in a rural area. Company A charges a flat
fee of Rs. 3500 to drill a well regardless of its depth. Company B charges
Rs. 1000 plus Rs. 12 per ft to drill a well. The depths of wells drilled in this
area have a normal dlstnbutwn w1th a mean of 250ﬁ and a standard deviation
of 40ft. '

@ What is the probability that company B would éharge more than -
company A to drill a well ?

(i) Find the mean amount charged by company B to drill a well.
(3+3+4)

(%) wmih@wﬂa&ziﬁ:ﬁ%aﬂqﬁém%mzﬁﬂzmw.

T R e e I Praer § ) dede @ dagd sen @ wikew e
Y |

(@) v i @ % v oo # 1 Qe F A T w6 i s

mq&aﬁtia\ma&w@mwmozséﬁtémmium'
ma&wuﬁmﬂﬁ?mml
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WEHER A TF TY 9 GeR ¥ T 3500 T Woafiw ad@t 2 1 w0 B v 1000
T T 12 W e W /Y R G el A ) ) Rl w
TEUE T & X wErTead; S 9 4w 8 Rrwe wea 250@:‘@%%40
wE
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8.

(a)

10
(i) = Rt 2 6 ¢ 0 e ¥, TR B, TN A ¥ warw Wi 3 ?
(i) F0 B 77 N et B foe el weg ofdv ot ?
Deepak bought a new set of 4 tyres for his car. The life of each tyre is

normally distributed with a mean of 45,000 miles & a standard deviation of
2000 miles. Find the probability that all 4 tyres will last at least 46,000

. miles. Assume the life of each of these tyres is independent of the lives of ‘

(b)

(d)

“other tyres.

A charitable organization raises funds by selling 2,000 raffle tickets for a 1st
prize worth Rs. 500 and a 2nd prize worth Rs. 100/-. What is the
mathematical expectation of a person who buys a tlcket

e AT L

.Students arrival at the café of a college fits a Pmsson distribution w1th an

average of 5 students every 20 minutes.

(i) If the probability that more than 4 will arrive d'uring.ahy 20 minute
period is greater than 50, more waiters must ‘be employed in the café.
“Should the café owner employ more waitérs ?

(i) What is the probability that more than 7 students arrive during any 40
minute time interval ?

Let X be a hypergeometric random variable, derive an expression for its
expectation. . . ' o (3434242

(=) Bvw J TR B R 4 T T T A T § 1 T TR S A

- ¥ RaRa @ fora e 45,000 e a0 W Brwwr 2000 At @ ol 7w

R o 4 TR T A W 4¢oooﬁawmmﬁuwmﬁgwﬁsﬁ%
A 7w T W R R T B W A AT 3

| () aﬁ%m%gﬁﬂ%ﬁ%mmnﬁwihnoo wwrite e 1| ww

wuq ve 28 T @ ﬁsnowmo%lwmﬁamwﬁwm
%ﬁlam%wwﬁlﬁnmil

(@) wﬁ%m%ﬁiu@% mﬁ%ﬁfumﬁmmiﬁm&aﬂaasﬁmﬂzo

e % A %
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(i) af fdt 20 FFe § 4 X it Rard g R Wl so wia & afies
21 RSN I I TR TRY | T DD T ARAE A A F A
W @ ?

(ii) 58 a0 & T wREm € 7 A e Rrendl Bl g0 e F siaom ¥
AR ? ‘

(7) T X TR SR TgRew W 2 W TR s A gt R |

()

(b

(c)

@

A door to door salesperson is required to document 5 in-home visits each
day. Suppose he has a 30% chance of being invited into any given home,
with each house representing an independent trial. What is the probability
that he requires fewer than 8 houses to achieve his fifth success ?

The time required to get a game of tennis at the local club ranges from 23.5
to 40.5 minutes. Assuming a uniform distribution, if the probability that you
have to wait more than 30 minutes exceeds 60%, you plan to play badminton
instead. Should ydu put your tennis bag or your badminton kit in the car

boot ?

Easy Cab Company schedules its cabs to arrive at the local airport in'a
Poisson distribution with a mean arrival rate of 12 per hour. What is the
probability that you will have to wait no more than 5 minutes at the airport
to get a cab? . '

Under what conditions is the ne éative binomiat distribution applicable. How
is it different from a bmomlal distribution. - (3+2+3+2)

(%) wmﬁ%ﬂmﬁaﬁaﬁﬁﬁmaﬁm&#m%ﬂzﬁsmﬁmmﬁ

i,a%ﬁﬂﬁ’fw%w%aﬂ 30 sRva wirwa # Red wow W T wHE e
2 T w Wi B e aE 6 A w W N A Tl Wt W W e 7

(@) v T T ¥ 2w /et D B 235 3 405 P B wda @R ) T

W AR AR AR 30 Rer A A SaR @ o Wil 60 Wi A
aftrn 2 A 17 dePerer et T Ao T # 1 o wR A R F
W 20w dr a FefieT e 7 |
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(1) T 2 TR ot RN T Y BAE AR I E) A g @e 3 e
2 Rt o o 0 o w12 9RY et B 1 et T wlie R s s
IR W 5 fFe ¥ s gaor A8 weradm ?

(9) TomerE Rve Se B Tl ¥ Anp 8vn 1« R YR 98 we Rve 9o A Few # 7

SECTION 1V (EE— V)
Attempt any two questions.

AR B o A

10. (8) The outside diameter of a cylindrical tube is a random variable with a mean
of 9 cms and a standard deviation of 0.06cms and the thickness of the
metal used is also a random variable with 2 mean of 0.8 cm and standard
deviation 0.02 cm. If the two random variables are independent find the
mean-and standard deviation of the inside diameter of the tube.:

(b) The amount of time that a customer spends waiting at an airport check in

~ counter is a normally distributed random variable with a mean of 8.2 min and

a standard deviation of 1.5 min. Suppose a random sample of 49 customers

is observed, find the probability that average time waiting in line for these
customers is :

(i) Less than 7.8 minutes
(ii) Between 8 and 8.5 minutes

(iii) Would the answers to (i) and (ii) change if it was not given that waiting
time is normally distributed ? Explain. (4+6)

(%) zga & ¥ @ il =W & agRow W # Rew w9 I qu o faew
oo%ﬂ%wﬁmﬂﬁzﬁﬁw@mwimwmoa%ﬁmm
f&mooz%ﬁtimﬁﬁmwma&a}m%ﬁm%mwm

wE A e T ikl

(=) wmﬁﬁrmma@%mwaﬁimmmmiﬁaaﬂm
8.2 frmz Tun AP RaeT 15 B 1w 49 ST B v agRew W
T ek R T 8 1 T I a0 W ¥ AR R @ et
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atwa @ A Wi et |
(i) 7.8 fFe ¥ =
(i) 8 T 8.5 fve & A
(iii) af? sooR = T vawen: e 3, il R @ @ w0 IR (i) @@ (i)
wRaffa & WA 1 =ven AR |

11. The joint probability distribution of X and Y is given in the accompanying

table
Y
o . i 2
0o | a 1/8 0
X 1 1/8 1/4 0
2 0 0. 14

@ Find the marginal distribution of X

(ii) Find the conditional distibution of X, given Y=1

(iii) Find the variance of Y

(iv) Are X and Y independent ? Why ?

(v) Find covariance of X and Y.

(10)

X Ym"agﬁuﬁmmﬂwﬁﬁmﬁﬁmmi

Y
0 1 2
* 0 1/4 1/8 0
X 118 1/4
2 0 0 1/4

(i) X = fia et T AR |
(i) X = wwd et e A v V=1

PTO.
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(iii) 'Y = wewor ferend )
(iv) T X @ Y@aa & 7 o) ?
(v} X a9 Y 1 GeweRor vd i |
12. If the joint prbbability dénsity of Xand Y is given by
c{2x+y) 0<x<l, 0<y<3
f(xy) = ( ) 0 R }
0 otherwise
(i) Find the value of the constant c.
(ii) Derive the conditional density of X, given Y = 1.
- (iii) Find the variance of Y.
(iv) Are X and Y independent ? Why ?:
R X W@ Y W W Wiw o S P waw R ¥ -

f(x,y) = c(2x+y) 0<x<l,0<y<3}
YTl 0 elsewhere

() = ‘C’mmmaﬁﬁqf
(i) X o wd v e AR o Y =1
(iii) Y = wawor s Y | |

(iv) wkw‘vmaa?aﬁ?

(10)
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564 Probability and Statistics for Engineers
Table A.1 Cumulative Binomial Probabilities - z
Bl np)= 2 byinp)
Ln=S5 yu
P
001 005 010 920 025 030 0.40 050 060 070 0.75 080 090 095 099
0 951 714 500 328 237 (168 078 .03l 010 002 .001 .000 .000 .000 .00C
1 999 977 919 137 633 518 337 188 087 031 016 007 .000 .000 000
x 2 1.000 999 99t 942 895 .837 .68} 500 317 163 .04 058 009 001 .000
3 1,000 1000 1.000 993 934 963 913 812 663 412 367 263 081 023 .001
4 ° 1000 1.000 1000 1L.OOO 999 998 990,969 922 E32 163 672 410 226 049
b s =10
‘ P :
Mxmmlomuzsosommwumo.vsmmmm
1} 904 399 "39 107 0% 028 006 001 000 000 .000 .000 .000 _.boo 000
1 996 914 36 376 244 149 046 011 002 000 .000 000 000 000 000
2 1000 588 930 678 526 .81 167 035 012 002 000 000 000 000 000
3 1000 999 987 879 716 650 382 172 035 - 011 004 001 000 000 000
4 1.000 1.000 $98 967 922 850 633 37 166 047 020 006 000 000 000
* 3 1000 1.000 1.000 994 980 953 834 623 347 .150 078 033 002 000 .000
6 1000 1.000 1000 999 996 %% 945 828 618 350 924 121 013 - 001 .000
7 1.000 1.000 1.000 1,000 1.000 998 988 945 833 617 AT4 322 070 012 00O
8 1.000 1,000 1.000 1.000 1.000 1.000 558 989 934 .85i % 624 264 086 004
9 1.000 1.000 1.000 1,000 1.000 $.000 1.000 999 994 572 944- 893 651 401 096
ca=ls
P )
0.010.050100.200.250.100.400500.60&700.15'0310.90'0.950.99
0 m.mmsmsom.oos.m.ooo.mmom.ooomdmomo
1 .990.829549.161.080.035.005.000.@.&!).@.@0.@00001])0
2 moosa.slssssm.mm.m.mo.ouo.uoonwnoo.mm
3 lom.wsM.&SMIMMIDIS.«RMM.&OM.&DM
4 moo.mss‘:.ass.ssssls.zn_.osom.ommomomnmumo
5 1000 1000 998 939 852 .72 A0 .151 .034 004 001 000 000 000 000
6 1000 1.000 1000 582 43 869 610 304 095 OIS 004 001 000 000 .000
x 7 1.000 1.000 1000 996 .983 950 787 500 213 050 ©17 004 000 .000 000
3 100G 1.000 1000 999 996 985 905 .696 390 .131 057 018 000 000 .000
9. 1.000 1.000 1.000 1000 999 996 966 .B49 597 278 148 061 .002 .000 .000
10 1.000 1.000 1.000 1.000 LO00 999 991 .94!’.183 ARS 314 164 013 001 .CID
1 1.000 1.000 1.000 1.000 1000 1000 998 982 09+ 707 539 352 0S6 005 000
l2'IMIMIMIMIOOOI.OOOI.OOO996.973.873.164.602.184.036.000
13 1.000 1,000 1000 1.000 1.000 1.000 1.000 1000 995 965 920 .83) A51 .17t 010
14 1.000 1.000 1.000 1.000 1,000 1.000 1.000 1.000 1.000 995 987 965 794 537 .140
{consinued)

PT
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Appendix Tables 565

abla A.1 Cumulat i 1 il B( ) = i )
T X, n, b()o
tive BIIO"I a] F'Dba-b mes ‘ca"t'J P ‘—y A np

dnen=2
. 4

001 005 010 020 025 030 040 050 060 070 075 080 090 095 099

0 818 358 .12 012 .003 001 .000 .000 .000 .000 .00C .000 .000 .000 .000
1 983 736 392 069 .024 .008 001 .000 000 .000 .000 .000 .00C .000 .000
2 999 925 617 206 091 035 004 000 000 .000 000 .000 .000 .000 .0OC
3 1000 984 .867 411 225 .107 016 001 000 000 .000 .000 .000 .000 .00
4 1000 997 957 .630 415 238 0Si 006 .000 .000 000 .000 .000 000 .000
5 1000 1.000 989 804 617 416 .126 021 002 000 .000 .000 .00C 000 .000
6 1.000 1.000 998 913 .786 .608 250 .058 .006 .000 000 .000 .000 .000 .000
7. 1.000 1.000 1.000 968 .B98 .772 .416 .132 021 001 000 .000 .000 .000 .000
8§ 1.000 1.000 1.000 990 959 .887 .596 252 .057 .005 .00L .000 .000 .000 .000
9 1.000 1.000 1,000 .997 986 952 .75% 412 .128 017 004 001 .000 .000 .000
X 10 1000 1.000 1.000 999 996 983 872 588 245 048 .014 .003 .000 .000 .000
11 1.000 1.000 1.000 1.000 999 995 .943 748 404 .113 041 .010 .000 .000 -.000
12 1.000 1.000 1.000 1.000 1000 999 979 .868 .584 228 .102 .032 000 :000 .000
13 1.000 1.000.1.000 1.000 1.000 1.000 .994 942 750 392 .214 .087 002 :000 .000
14 "1.000 1.000 1.000 1.000 1,000 1.000 998 979 874 584 .383 .156 0OlI .000 .00C
15 1.000 1.000 1.000 1.000 1.000 1.000 1.000 994 949 762 585 370 .043 003 .000
16 1.000 1.000 1.000 1.000 1.000 1.000 1.000 .999 984 893 775 589 .133 016 .000
17 L.000 1.000 1.000 1.000 1.000 1.000 1.000 1,000 996 965 909 .794 323 075 .001
18 - 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 999 992 976 931 608 264 017
19 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 999 997 988 878 .642 .182

(continued)
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Table A.1 Cumulative Binamial Probabilities (cont.)

en=18

B(r.n.p)=z by, n, P}
=0

4
001 005 010 020 025 030 040 050 0.60 070 0.75 080 090 095 059
0 TR 277 072 004 001 000 000 000 000 000 .000 000 000 .000 .000
1 0% 642 271 027 007 002 000 000 .00 000 000 .000 .000 .000 0G0
2 998 873 537 098 032 009 .000 .000 000 .000 .000 .000 000 000 .000
3 1000 9656 J64 234 006 .033 002 .000 000 000 .00 .000 000 000 .000
4 1000 993 602 421 214 090 009 .000 000 000 000 000 000 .000 .0Q0
s 1000 999 967 617 378 193 026 002 000 000 000 000 000 .000 .000
6 1000 1000 991 780 561 341 074 007 000 000 000 0OG .000 .000 .000
7 1000 1000 %98 891 727 SIz .is4 G2 001 Q00 006 .000 000 .000 .000
§ 1000 1000 1.000 -953 850 677 274 .054 004 000 000 000 000 D00 .000
9 1000 1.000 1.000 983 929 811 425 115 013 000 000 000 000 .00 .0OC
10 1000 1.000 1.000 994 70 902 S8 212 D034 002 000 000 000 .000 000
11 1000 1.000 1.000 998 980 956 .732 .45 078 006 001 000 000 .000 000
x 12 L00O LOOO 1.000 1000 597 983 846 500 .54 017 003 00C .000 .000 .000
13 1000 1.000 1000 1000 999 994 922 655 268 044 020 002 .000 .000 .000
14 1.000 1.000 1.000 1.000 (000 998 066 788 414 098 .030 .006 .000 -.000 .000
15 1.000 1.000 1.000 1000 1.000 1.000 987 B85 575 .18% 071 .017-.000 000 .000
16 1.000 1.000 1.000 1.000 1.000 1.000 996 946 .726 323 .149 .047 .00C 000 .000
17 1.000 1.000 1.000 1000 1.000 1,000 999 978 JB46 438 273 109 D002 000 000
18 1000 1.000 1.000 1.000 1000 1000 1000 993 926 659 439 220 009 000 .000
19 1.000 1.000 1.000 1.000 1000 LOOO 1,000 998 971 807 622 383 033 001 .00
30 1.000 1.000.5.000 1.000 1.000 1,000 1.000 1.000 $91 910 786 579 .058 007 00O
21 1000 1006 1.000 1.000 1000 1.000 1000 1.000 958 967 904 766 .236 .034 .000
22 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 991 968 902 46 .12 002
22 1,000 1.000 1.000 1.000 1,000 1.000 1.000 1000 1000 998 993 973 729 358 026
24 1.000 1.000 1.000 1.000 1000 1000 1.000 1.000 1.000 1.000 599 .996 9 T 12
. o - x -A
Tablo A2 Cumulative Poisson Probabiliies Fix3) =:§n‘—;,—-
A
| 2 3 A 5 & J 8 9 10
0 905 819 4 610 80T 549 49T A9 407 368
1 L0095 SR2 53 9% 910 8T8 84 BW T2 K
2 1000 999 996 992 986 ST %6 5 9 0
x 3- 1000 1000 999 998 S 9 991 S 98I
4, 1000 1000 1000 999 999 998 956
5 1000 1000 1000 .99
6 1.000
{continked)

PTO.
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Table A.2 Cumulative Poisson Probabiiities (cont.) & e
EIVED)

y=o ¥
A -
20 30 40 S0 60 70 80 90 100 150 204

0 d35 0% 018 007 002 001 000 . .000 000 .000 .000
1 406 .199 092 .040 017 007 003 00l 000 .000 .000
2 61 423 238 125 062 030 014, 006 003 000 .000
3 857 647 433 265 .51 082 042 021 010 000 000
4 947 815 629 - 440 285 173 100 055 0290 .001 .000
5 983 916 - 7185 - 616 .46 301 .19 116 067 003 .000
"6 995 966 889 762 606 450 313 207 .130 008 .000
1 999 988 949 867 744 599 " A53 34 220 018 001
Lg 1000 99 979 932 847 .79 593 456 333 037 .00
9 99 992 968 916 .83 717 587 458 070 .005
10 . 1000 997 986 957 90l 816 .706 583 .118 .01
1n 999 995 980 947 -88%8 803 .697 .185 .021
12 1000 998 991 973 936 876 .792 268 039
13 999 996 987 966 926 .864 363 066
14 1000 999 994 983: 959 917 466 .105
15 999 998 992 978 951 568 .157
16 1000 999 996 - 989 913 664 221
17 1000 998 995 986 749 297
. 18 T 999 998 993 B9 381
19 ‘ 1000 999 997 815 470
20 ‘ _ 1000 - 998 917 559
2l o 999 947 644 .
2 1000 967 .721
7 SR 1)
% 989 . 843
25 994 -+ ,888
26 997 2
n 998 948
28 99 966
2 1.000 978
30 987
31 /)
12 995
k] - o

34 999
35 - 999,
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Table A.3 Standard Normal Curve Areas

19

) =PZ=3g

;..
|
N
|
a
P
e
: : 0
z 00 0 0 0 04 07
-34 [.0003 0003 0003 0003 .0003 0003
-33 | .000s 0005 0005 0004 0004 0004
-32 [ .0007 0007 0006 0006 . .0006 0005
-3.1 | 0010 0009 0009 0009 0008 . ) 0008 .
-30 [.0013 0013 0013 0012 0012 001 0011 0011 0010 .00I0
-29 | 0019 0018 0017 0017 .0016 0016 0015 0015 0014 0014
-28 | .0026 0025 - 0024 0023 0023 0022 0021 0021 0020 .0019
-27 (0035 0034 0033 0032 0031 0030 0029 0028 0027 .0026
-26 | .0047 0045 0044 0043 © 0041 0040 0039 0038 0037 0036
-25 0062 0060 0059 0057 .00SS° 0054 0052 0051 .0049 0038
-24 {.0082 0080 0078 0075 0073 0071 0069 0068 - 0066  .0064
-23 | .0t07 0104 0102° 009 009 0094 00T 0089 0087  .0034
-22 ['0133 0136 0132 0129 0125 012 0119 0116 OL3 .00
-21 | 0179 0174 0170 0166 0F62 0158 0154 0150 0146 0143
-20 |.0228 0222 0217 0212 0207 0202 0197 0192 0188 - 0183
~19 | 0287 . 0281 0274 0268 0262 M(R56 0250 - 0244 0239 0233
-18 | .0359 0352 0344 0336 0329 0322 0314 0307 0301 .02%4
-17 | 0446 0436 0427 0418 0409 0401 0392 0384 0375 0367
-16 [+0548 0537 0526 0516 0505 0495 0485 D475 0465 0455
-14 }|.0668 0655 0643 0630 0618 ..0606 0594 0582 0571 0559
-14, 1.0808 0793 0718 Q0764 0749 0735 072 Q0708 0694 0681
~13 | 0968 0951 0934 -.09]8 0901 0885 0369 0853 ° 0838  .0823
=12 |.1181 113 a2 1093 1075 .1056  .1038 1020 1003 0985
-1 |.1357 1335 314 292 0271 1251 1230 1210 1190 .70
—-10 | 1587 1562 1539  .IS1S 1492  .1469 . .1446 1423 1401 1379
-09 |.1841 1814 1788 1762 .1736 .1711  .1685 1660 1635  .1611
=08 | 2119 2000 2061 2033 2005 .1977  .1949  .1922 .18%4  .1867
~07 | 2420 2389 2358 2327 2296 2266 2236 2206 2177 2148
-06 | 2743 2109 2676 2643 2611 2578 2546 2514 2483 4S1
-05 | 3085 3050 3015 2981 2946 2912 2877 2843 2810 2776
-04 | 3446 3409 3372 3336 3300 3264 328 3192 31567 3121
-03 | 3821 3783 375 3707 3669 3632 3594 3557 3520 3482
-02 | 4207 4168 4129 4090 4052 4013 3974 3936 3897 3859
=01 | 4602 4562 4522 4483 4443 404 4364 4325 AmE 447
—00 | 5000 4960 4920 4880 4840 4801 4761 4721 4681 4641
’ {continied)

PTO.
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Table A.3 Standard Normal Curve Areas (cont.) d=PZ=02
4 00 01 02 03 0 05 06 - 07 08 09
0.0 S000 5040 5080 5120 5160 5199 5239 5279 5319 5359
0.1 5398 5438 5478 5517 5557 5596 5636 5675 5714 5753
0.2 5793 5832 S87L 5910 5948 5987 6026  .6064 6103 L6141
03 6179 6217 - 6255 6293 6231 6368 6406 6443 6480 6517
04 6554 6591 6628 6664 6700 6736 ° 6772 6808 6844 6879
0.5 6915 6950 6985 7019 7054 7088 .23 TIS7T TI90 74
0.6 J357 791 734 TI5T 0 TIB9 T4 TAS4 486 1517 7549
0.7 580 7611 7642 7673 T4 774 MI64 TI94 B2} 7852
08 7881 J910 7939 7967 (7995 8023 8051 8078 .B106 . 8133
09 8159  BI86 8212 8238 8264 8289 8315 .8M0 8365 B389
1.0 B413 8438 8461 8485 8508 8531 8554 85717 8599 8621 -
1.t B643 3665  B6R6  .8708 8729 8749 8770 B190 8810 8830
12 8849 - 8869 B8R  .8007 8925 8944 B962 8980  .B997 9015
13 5032 9049 9066 9082 909% 91I5 9131 9147 9162 9177
14 9192 9207+ 9222 9236 9251 9265 9278 9292 9306 9319
15 9332 9M5 5357 9370 9382 9394 9406 9418 9429 9441
1.6 9452 9463 9474 9484 9495 9505 9515 9525 9535 9545
1.7 9554 9564 9573 9582 9591 9599 9608 ° 9616 9625 9633
1.8 9641 9649 9656 9664 9671 9678 9686 9697 9699 9706
19 9713 9M9 9726 9732 9738 9744 9750 9756 961 9167
20 9772 9T 9783 9788 9793 - 9798 9803 9808 9812  .9817.
21 9821. 9826 9830 9834 9838 9842 - 9846 9850 9884 9857
22 9861 9864 9868 9871  9875. 9878 9881 9884  9Y87 9890
23 D893 9896 5898 9901 9904 9006 9909 9911  99i3  99i6
24 9918 9920 9922 9925 9927 9929 9931 9932 9934 9936
15 9938 9940 9941 9943 9945 9946 9948  9M9. 9951 9952
6 9953 9955 9956 9957 9959 9960 9961 9962 9963 9964
27 9965 9966 9967 9968 9969 9970 9971 9972 9N 9974
28 9974 9975 9976 W77 9977 9978 99 979 9980 9981
29 S981 9982 9982 9983 9984  99B4 9985 9985 9986 . 9986
30 9987 9987 9987 9988 9988 9989 9989 9989 9990 9990
1 .9990 9991 9991 9991 9992 9992 9992 9992 9993 9993
32 9993 9993 9994 9994 9994 9004 0094 9995 9995 995
33 9995 9995 9995 9996 9996 9996 9996 9996 9996  .9997
34 9997 9997 9997 9997 9997 9997 9997 9997 9997 9998

(3500)%**



