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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. Candidates are allowed to use simple calculators. .

4 Answers may be written either in English or in Hindi; But the same medium should be
used throughout the paper.
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SECTION |
Attempt any one guestion

1. (a) The monthly wages paid to the teachers of a primary school had a mean of Rs 5000
with a standard deviation of Rs 550. The teachers are asking for an increase in salary
by either 10% or by Rs 500. Compare the mean and standard deviation if the
teachers are given a raise in either of the two situations.

(b) Following are the ages of 180 patients getting medical treatment in a hospital on a

given day:
Age (in years) | No. of Patients
0-<5 25 -
5-<10 25
10-<20 | 20—
1 20-<30 30

30-<40 20
40 -<60 40
60 - < 80 20

{1) Draw a histogram. Comment on its shape.

(i) 15 it unimodal?

(iit) What proportion of patients is more than 40 years old? @s6)
' i 4+6
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1. {a)

(b) frfefaa oo A 3 vo arara A fafesar SR wa o w2 180 Afital A ang &

3y (adi #) | At @ d@on
0-<5 25
5-<10 25
10-< 20 20
20-<30 30
30-<40 20
40-<60 40
60-<80 20
(i) UF AT Uy a9Ig0 | §HD WO W aF B |
i) Fa1 g gfwifea 27

(iii) At a1 fasem s 40 ot W A amy @ @7

2. (a) The following data consists of information on the number of occupied apartments in
10 different housing societies of a city: '
70, 44, 36, 14,5, 119, 56, 81, 48, 39

(i} Find the arithmetic mean and median.
(i} If the 7" observation was 120 instead of 56, how would the mean and median
change?
{iii) Calculate a 15% trimmed mean.
(b} The average monthly earnings of 30 employees working in a company are given

below:
Monthly Income No. of
(in Rupees) Employees

1500 - < 1600 3 .
1600 - < 1700 5 .
1700 - < 1800 10
1800 - < 1300 '8

- 1900 - < 2000 4

(i)

Construct a histogram. Comment on its shape.

What proportion of employees is earning less than Rs 17007
_ What proportion of employees is earning at least Rs 18007

(i
i)

() Finq the variance of first n natural numbers.
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(4+4+2)
2. {a) mmﬁwmaﬁmwm@mﬁmmaﬁﬂm
H ary % yaE Wi R

70, 44, 36, 14, 5, 119, 56, 81, 48, 39
(i) TR A g W S Y |

{ii) afz 78 yacieT 56 B gA@ 120 o), T NG T wAST HR gRafda g?
{iii} 15 wiiwa goraRea A1 @ A H A
(b) @mﬁfﬁaﬂﬂaﬂﬁsoaﬂaﬁﬁaﬁm_mmﬁaﬁ%

oG g | SaEiRdl @ 6
(ot H)
1500 - < 1600 3
1600 - < 1700 5
1700 - < 1800 10
-| 1800 - < 1300 8
1900 - < 2000 4

(i) T AEfE TEG | $HP ABR W B P

(i) 1700 T } T W@ A THARAT BT FT @ E?

(iii) F9 A T 1600 TUN ANT A HHERAT T AU T B?
(c) JEed n IR ST T FRERE T B

SECTION Hl
Attempt any two questions

3. (a) For families living in Delhi, the probability that the husband will vote in the election
is 0.23, the probability that the wife will vote in the election is 0.27, and the
probability that they both will vote is 0.11. What is the probability that none of them
will vote?

(b} Given P(A) = 0.50, P(B}=0.30 and P(ANB) =0.15.
Verify that
() P(A/B)=P(A)
(i)  P(B/A)=P(B)

(c) At a marketing firm;itisknown from past experience that the probability that a new
employee who has attended the company’s training programme will meet the sales
target is 0.86; and the corresponding probability for a new employee who has not
attended the company’s training programme is 0.35. If 80% of all new employees
attend the training programme, what is the probability that 2 new employee will

meet the sales target?

Aliso, find the probability that a new employee who meets the sales target will have
attended the company’s training programme. '

P.T.O.
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(b)  P{A)=0.50, P(B) = 0.30 @ P(AMB)=0.15 Rt ar &
STY B @

()  P(A/B) = P(A)
(i)  P(B/A)=P(B)
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4. (a) Let P(A)=0.4, P(AUB)=0.7 and P(B) = p.
(i) For what value of p, are A and B mutually exclusive?
(ii} For what value of p, are A and B independent?

(b) A student counsellor meets 4 students in a day. Events A & B are defined as foliows:

A : {All students are of same sex}
B : {At least 3 students are boys)

(i) What elements of sample space constitute the events A & B?

(i) Are A & B independent?

(iii) If the Student counsellor chooses to meet 3 students instead of 4, and events
A & B remain unchanged, will A & B still be independent?

(c) The results of an investigation by an expert on fire accident in a buiiding are
summarised below:
- i) Probability {there could have been short circuit) = 0.8
{ii) Probability (LPG cylinder explosion) = 0.2
(iii) Chance of fire accident is 30%, given a short circuit and
chance of fire accident is 95%, given an LPG cylinder explosion
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Rased on the above, what do you think is the most probable cause of fire? Statistically
justify your answer.

(2+4+4)
a.  (a) ardifore & P(A) = 0.4, P(AUB) = 0.7 @l P(B) = p
(i} P @ frg 50 @ f1Q. A @ B WER UHi® 87
(i) p & fr ea @ fw A @ B W@ 27

{b} wmmwﬁqﬁamaﬁmmmAaBaﬁﬁmﬁaﬁﬁmﬁ
gfaiiRe fear w2 |

A: (g0 o waE T @ R )

B: (¥4 W ®9 3 B @3 B)

(3) Jrrel WE B T 9 o g A 9 B & e B 87
(i) @ A @B waF &7

{iii) aﬁm4ﬁmamﬁféﬁaﬂmgﬁﬁmammAasmﬁaﬂiﬂﬂ
w8 7 A T B 3@ W ¥ 7

(c) ?mﬁmgﬁmwwﬁmmmﬁma}qﬁmﬁmw&ﬁﬁmw

(i) e (§ wide @9 @ g} = 08
(i) W (PG fidier frepie) = 0.2

(iii) Wﬁﬂ%ﬁMﬁmWﬁmaomﬁ.mLPGmW
A Refy § A gefe @ WA 95 WY © |

wﬁnwa%mm.mmm%%maﬂmwmwam?
mmwmwmaﬁﬁmﬂ@aﬁl

'5. ({a) First box of golf t-shirts contains 10 red and 3 orange t-shirts, while the second box
contains 3 red and 5 orange t-shirts. A player takes out 2 t-shirts from the first box,
puts them in the second box, and then takes out 1 t-shirt from the second. What is

the probability thatitisa red t-shirt?

{b) An electric circuit has 4 switches. Line 1 works if either switch 1 or switch 2 works.
Line 2 works if both switch 3 and switch 4 work. Find the probability that

{i)' Line 2 works.
(i) Only one of the lines works.

(i} Both lines work.
Assume, the probability of a switch working is 0.8 and switches work independently

of each other.

PT.O.
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{c) The following table shows the distribution of 50 students in Mathematics foundation
course {across 3 streams — Economics, History and English), according to their scores
~ high, medium or low. :

Economics | History | English
High Score 11 5 2
Medium Score 8 6 4
Low Score 5 6 2

if a student is selected at random, what is the probability that

(i) he is either an Economics or History student?

(ii) he is either an Economics student or he has a high score?

(iii) he has scored medium marks, given that he is a History student?

{iv) he has scored low marks, given that he is an English or History student?

(3+3+4)
5. (a) nma—sréa%mmﬁwamasma—m‘c‘amﬁsqﬁzﬁwﬁsma
stha—mé?[wﬁza@,mﬁwﬁﬁzﬁ—wémﬁmmﬁmﬁ*m
aﬁwﬁméﬁr%aﬁ?ﬁﬂmaﬁﬂﬁ1a—¥r€mﬁ$ﬂm%fmmﬁaﬁ

¥E o - grfy

{b) mﬁmaﬁaﬁﬁg$aﬁaa?lﬁ@?1mma.uﬁmﬁﬁaa1mﬁaazm
aﬂgﬁ?%imzmmaﬂﬁwﬁﬁaaﬁaﬂ4mmﬁﬁlmmﬁ
i) s 2 ol w2
(i) @97 & @ @gT o v B
(i) <rf azd o o 2y
Wﬁaﬁﬁ?m,aﬁwﬁﬁa}mmﬁaﬁﬁmuséwﬁwwmﬁmmmﬁél

{c} ﬁwﬁﬁaaﬁmmm%mﬁ—m.wmammm@mmﬁso
m%mmmﬁm,;ﬁmmmmma.

e waem agoft

T WX 1 6 2

A R 8 5 4
¥R 5 5 2]

IR TE BH B qalld @1 R T o, o e
(i) @@ @1 o aefores ar shierg @ v @
{ii) aamﬁMmmﬁaﬁnmmWw@m? _
(i) et mem s TR Ry 2, Rt & 9 e ar pig 89
(iv) wﬁ%mﬁwﬂqﬁm&ﬁﬁm?ﬁw@sﬂmﬁmﬁﬁwé?
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SECTION ill

Question B is compulsory. Do any two of the three questions 7-9.

You are given the following probability distribution table:
X P(X)
0 1/4
1 1/8
2 1/2
3 1/8
Calculate:
(i} E(2X+1)
(i) Var{2X +3}
| — 3
w¥ & s &1 70 & el @ g PR
6. ag & Frfarad Wi faaror oo @) T & .
X P(X} ]
0 Ye
1 1/8
2 %
3 1/8
ToET
(i) E(2X+1)
(i) Var(2X+3)

7. (a) In asmall airport 2 planes fand eve

(b) A discrete random variable X can take 4 values: 1,4, 8, 16. Following is the

variable,
{i) Find probability of 4 planes landing in 1 hour

(2+3)

ry hour. If the number of planes landing is Poisson

{ii) in a 10-hour shift, what are the chances that at most 25 planes will land?

cumulative distribution function for-X:

Flx) = O x<1
= 0.2 1<x<d
= 0.5 4<x<8
= 0.9 B<x<16
= 1 x<16
(i) Derive the probability mass function. -

(i) What is the variance of X?

PT.O.
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(c) The life of a fan follows Normal distribution with an average life of 10 years and
variance of 4 years. The manufacturer wants to offer a replacement policy if the fan
fails before ‘¢’ years.

{i) If he wants to replace only 4% of fans sold, what must be the value of ‘¢’?
(ii} Assume that a fan has already worked for 12 years, What is the probability of its

working for ancther 6 months?
(3+3+4)

7. (a) TF B2 TS wrge ¥ 2 A IR U2 9k € O 9w a1 Rt @) wen v
W

(i) UF O # 4 fpEl A 9o B W wa v )
(i) 10 WSl o vo Rme § afrefs 25 fwEl @ Sa ) g wheer 7
(b) TF @ited 9ok @R X @ UK g5q 8 "ad & 1, 4, 8, 16 | PrfoRag X @ wadl

famor wem &

Fix} = 0 x<l
= Q.2 1<x<4
= 0.5 4<x<8
= 0.9 B<x<16
= 1 x<16

{i) VAT |HE B a1 P!
(i) X =1 faewoy T &2

() wﬁt&maﬁaﬁjaﬁﬁmwmﬂmma%mwﬁﬂwmrwr
w81 ol v ‘O of wed faww B o 2, @ Pefa ve wRwara 9 A dvew

AT ATee & |

(i) oz 98 0@ gu vl @ P 4 wRwew @) wfovahie wT @wa & A C @ qen wn
g anfeg?

(i) Mehfor # va dem 12 udl OB TES B T gET 1 O TS TS 6 WER aw wed @
T FEAT-R

8. (a) HCLis a firm that makes computer screens. It has estimated that 0.2% of its screens
are faulty. A batch of 5000 screens is chosen.

(i) What is the probability of 5 faulty screens in the batch?
(ii) Show how the conditions for a binomial distribution are met by the distribution of
screens produced by HCL.

{b) Sunita is deciding if she should continue studying in the college or quit studies to
.- take ajob. If she drops college, she has a 30% chance of a bank job with Rs 10,000
per month. She can take up a retail job with 50% chance that gives her Rs 8000 per
month. Alternatively, she can start her own business with 20% chance that gives her

- Rs 5000 per nonth.
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(i) What is her expected earning if she gives up her studies?
(it} If she continues her studies, she is guaranteed 3 job that gets her Rs 2000 per
month. What should she do - study or discontinue studies?

v < {c)rAn Inspector rejects a screw.if hie-finds that it is ot within the radius specification of
(1.5 + d) mm. if radius is normally distributed with mean =1.5 mm and variance 0.04

mm?,

(i) What is the value of ‘d’, so that 1% of all screws are rejected?
(i) In'a batch of 100 screws, how many can be expected to have a radius above 1.9

mm?
{3+3+4)

s (a) HCL % FpeR A 791 arel o 81 36 98 rwe e @ s gaah et @
0.2 wftrera Sreqel @xar ¥ s000 B @ T ¥4 F g w4

(i) 39 %1 4 5 Swgel i @ A T e

(i) =iz frw R HCL g1 Sanfa & @ Ravr g faue Revw & fog wt @ @@
fopan o 21 -

{b) mem@%aﬁaﬁaﬁﬁaﬁmmwmmaﬁﬁﬁﬂmm
ﬁmﬁvlm@ﬁmmﬁ?am1mmuﬁw$mﬁmﬁm
Y. TR 30 SRwd &) 99d 8000 TU RN A 39 W @Rw AEd o B
TTET 50 SR 21 ¥FaT T W, 5000 T URY AE T AN I GE B ATHA B
| 20 afdwa wwE 2

(i) Iad anfea g w7 Bl afd 9% ol T Bl A BY -

(i) uﬁwmmmmamwsooommweﬁm@m%sﬁ
) TS 2| 9 T HEW AR UG W UG BIS T |

{c) Wﬁﬁmﬁaaﬁmﬁﬁméﬂé,ﬂﬁﬂmﬁm%ﬁfﬁwwu.Std)
mm$$°ﬂﬁ?ﬂ€f%!uﬁmﬁﬂwammmzmm=1.5mm_$1=n21
g w1 9 RaRa 2

.(i)‘ ‘d’m@ﬁnﬁmmﬁsmﬁﬁamm-@ﬁaﬁmm%?f
(i) 1ooﬁa’fa‘»tf$aﬁﬁ,ﬁm=ﬁaﬂﬁm1.9mrf'|ﬁws’lﬁﬁm%‘.{-

{

9. {a) For a continuous ra;ldom variable Y that is uniformly distribute|d over the range
- (A, B),-derive the mean and variance qfY. oTE

(b) {i) Under what conditions can a binomial distribution be approximated by a Paisson
distribution?

(ii) In a factory, accident rate is 0.005 per day. Assuming accidents are independerit -
of each other, what is the probability of 2 accidents in 400 days?

PTO.
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(c) The probability of a patient recovering from TB is 0.4. If 100 men contact the disease,
what is the probability that

(i) at most 30 will recover? )
(i) more than 50 will not recover?

(b)

{c}

(3+3+4)

F uTa avd W Y. 3 fon, A% ¥ (A,B) W wWH vy A faaRa 2, Y @ A

T RERe R W

{i} frq gRfefdl 3§ wr Rug fiowo, o dioed e gm wbTee
(apprximated) o @1 WHal 87

(i) o swE® 4 gHeT # w o005 WA 3| A gY A g 0B R A
waca 2, @ 400 A1 F 2 gefend @9 @Y @ W &7

wﬁ*ﬁaﬁm%mzﬁaﬂmwﬁluﬁwowm%ﬂw‘i% o T
T 8 W

(i) IATRE 30 TP B7
(i} so ¥ If¥® Az 4 7

SECTION IV
Attempt any two guestions

10.  You are given the following discrete joint probability function:

flxy) =

{x+y)/k x=1,2 and vy=1234

(i) Construct a joint probability distribution table with all probabilities filled-in,

based on the given function.

{it) For what value of k, is f{x,y) a valid joint probability mass functlon?
{iii) Find expected value of Y.

{iv) Find variance of Y.

(v} What is the conditional distribution of Y, when X=2?

" (10) ..
AT — 4

5=t <) uelt B B
10. I @ Fr=fafea afea sgm @ wow R 7w 2

fix,y) = (x+y)/k x=1,2 and vy=1,2,34

(i) o TN o @ AR W TE wd BERT @ 9y U §gda wE
et arferan @1 3w w5¢)
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11.

1.

12,

11

(i) k& fruamm 3 fae fxy) & dU 9gaq WaT 998 T 87
(iii) Y @1 3fda 1w Ta @ | |
{iv) Y @ femor sg o

{v) S@ X =2 8 Y &1 Hee e qan 87

You are given the foliowing continuous joint praobability function:.

f{x,y} =x{1+3y*)/k O0<x<2 and 0O<y<l
{i) For what value of k, is f{x,y) a valid joint probability density function?
(it} Find expected value of X.
(i) Derive marginal probability density function of Y.
(iv} Are X and Y independent?
{v] Find P{ x<1 and y <0.5).
(10}

ay w7 Prafiiea aftea wged e we o T R

f(x,y) =x(1+3y*)/k

(i) k & forg g @ o, fix,y) ©F &9 WY WET T BeA 87
(ii)Xﬁéﬁmﬁ@mm‘él

(i) Y =7 Qrarset oA O e S B

{(iv) @ X 3 Y wax &7

(v) P(x<1 and y <0.5) s/ T |

You are given the following joint probability distribution table:

O<x<2 and O<y<l

X 0 1 2
T
0 3/k 9/k 3/k
1 6/k 6/k 0
2 1/k 0 0

(i) For whatvalue ofk, is the above table a valid joint probability dlstnbutlon?

(i} Find variance of X.
{iii) Find covariance between Xandy.
(iv} Comment on the nature of telationship between X and Y.

PTO.
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(v) Assume X is the number of petrol dispensing pumps and Y is the number of diesel
dispensing pumps at an Indian Qil station. Then what is the probability that the

station will have at most 1 pump busy at any given point in time?

12, g @ PrerfaRed waas wwa oo ol 9w

(i} k @ fra e & fag, fix,y) U9 39 Sga JIET Go 27

(i1) X &1 fTRor s S|

(i) X g Y @ drg agwer 96 S|

(iv) X a Y & dra dea & wgpfa ® @@ 2
(v)W%WWW’X’WW@EﬁW%WYWW@@

ﬁﬁétﬁw%%%%mmmm'ﬁmﬁmmwwm
|

X 0 1 2
N
0 3/k 9/k . 3/k
1 6/k 6/k 0
2 1/k o 0
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A-2

Fable A ot dinamlal Probahilitio. S
i B Blxim p) = T B(y:n py
3 et

0.01 Q.05 0.10 020 025 030 o490 0.50  0.60

070 075 080

0% 095 099

)] 951

14 590 A28 237 68 o O30 00 002 001 pop 000 000 oo
i 9 977 919 131 831 538 3137 188 087 031 016 007 .ooo 000 000
RIS ) 4 4] 999 99i 942 896 B37  .683 500 317 163 104 058 A9 001 000
31006 1000 1000 993 984 969 913 g 2 663 472 367 263 081 023 001
4 1L000 LD |oop 1LOCE w90 998 990 6% 922 W2 763 672 410 226 04y

._-..__..___.._.ﬁ.._._....__.__.—-._.___.__._._u.___k T e e ——— s —————————

ool 0.05 0.10 0.20 025 030 o408 .50 060 070 075 o030 0% 095 0.9%

1] (K 599 349 A7 056 028 008 001 000 000 000 000 000 000 000
6 Hla 736 76 244 149 46 o1 002 000 000 0 000 000 £X%)

1000 988 930 G678 526 3183 167 055 012 002 000 000 000 000 000
LOGOD 999 287 879 776 650 382 72055 o011 004 001 000 000 000
LOOO  LO0G 998 967 922 850 633 377 066 047 020 006 000 000 000

I

2

3

4

5 LoD L0000 1.000 994 980 953 834 03 367 150 078 033 002 000 000
6 1000 1000 1000 999 996 989 945 828 61B 350 224 121 o1 3 0 0m
7 0G0 1000  }.000 LOX 1000 993 988 945 H33 617 414 322 00 012 000
8 1000 1000 1.000 1060 1.000 1.000 993 989 954 851 756 624 264 Q086 o4
9 L0 LOO0 1000 1000 1000 1000 L0 999 094 972 944 893 651 401 096

. n=1]5
fad

0.01 0.05 0.10 020 025 030 040 0350 040 070 035 080 09 095 0.99
560 463 206 035 013 005 000 000 000 000 000 000 000 00D
590 829 549 167 O0B0 035 005 000 000 000 00¢ 000 000 000

1.000 964 816 98 236 027 627 o 000 000 000 00D 000 .000

1.000 995 944 648 461 297 091 Q18 002 £H00 000 000 000 000

1.000 999 987 -B36 686 SIS 217 59 Q09 001 000 000 000 000

1.060 1000 998 939 B52 722 403 us1 034 004 00! 000 000 000
LO0O 1,000 1,000 982 943 869 610 304 - .09% OF 004 001 000 000
LODO  LOOO 1.000 996 983 950 787 sH0 213 050 017 004 000 00D
1000 1000 1400 999 996 9BS 005 696 900 131 057 018 000 000
1L000 1000 1000 1000 99 996 966 849 597 278 148 061 002 000

1 1000 1000 1000 1.000 1.00G 999 .91 94 783 485 314 064 013 Lo0)
1L 1000 100D 1000 1.000 1.000 1000 998 982 909 703 539 352 056 005
121000 1000 1000 1.000 1 000 1000 LO00 996 973 3§73 Jo4 602 84 036
131000 1060 1000 1000 1000 1000 - LOOO 1000 995 965 90 833 451 an
41000 1000 1000 LOOO 1000 1.000 1.000 100G 1000 995 987 965 - 394 537

5288858888858

T e e ot ot e+ e e ——

{continurd)

Pivight 20t Cengape Leaming. All Righor Roerved, ey must b woiat, ieanncd, o doplicaiod, i wiole o k1 pen, Due 1 chatimmic rights, stwne thind paty vowlent may e wippresacd frem the eBlouk mudi,
B4 v Ju doeniod that wng sappecsced corment docs i mncrially wfiect the nveral! learsing Capevicone. Cengupe Learming recerves the right 1o roamsre sudithonad conten o Ty e B sitoequent righns e

PTO.
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Table AT Cumutative Binoniial Probabilities {cont.}

i i, Tabig A-3

Blxin,p) = S by p)
o

d. n=20
P
00t 005 €10 020 025 030 040 0350 060 070 075 080 050 095 099
0 818 358 U222 012 003 001 000 000 000 000 000 000 000 000 .00
I 983 736 392 D069 024 008 o001 000 DGO 000 000 000 000 000 000
20 %99 815 677 206 091 035 004 000 000 000 000 000 000 000 -.000
3 1000 984 867  4lL  2S 167 016 001 000 00O 000 000 000 00C 000
4 1000 997+ 957 630 415 238 051 006 000 000 000 000 000 000 000
5 1000 1000 989 804 617 .46 126 021 002 000 000 000 000 000 000
¢ 1000 1000 998 913 786 608 250 058 006 000 000 000 000 000 000
7 1000 1060 1000 968 B98 772 AI6  .132 021 601 000 000 000 000 000
£ 1000 1000 1000 990 959 887 5% 352 05T 005 .00t 000 000 .DOO .0OO
9 1000 1000 1000 997 98 952 75§ 412 ..128 017 004 OGL 000 000 .00
10 1000 000 LOOD %9 996 983 872 SBE 245 048 014 003 000 .000 000
11 1000 100G 1000 1000 999 995 943 748 404 113 041 010 000 000 000
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17 1000 1000 1000 LOOG LOUO 1000 1000 100D 996 965 909 794 323 075 00l
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fable A1 Curlative Sl'numml Prababifities fcont.) B(xn.p)= X by n,p)
e.n=2125 -
[ 4
0.01 0.05 10 020 025 030 440 050 0.60 070 045 095 0959

J78 277 072 004 001 000 000 000 000
974 642 271 027 007 002 000 000 000
998 873 537 098 032 009 000 000 .OX)
1000 966 764 234 - 096 033 002 000 000
1000 993 90z 421 214 090 009 000 00D

867 617 378 193

1000 1000 998 891 727 512 154 022 .00l
1,000 1.000 1.000 853 BSt 677 274 054 004
1000 1000 1000 98 929 811 425 115 013

10 1000 {000 1.000 994 570 902 886 212 .0M
11 1,000 1000 1000 598 580 956 732 345 078
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13 1000 1000 1000 1000 999 994 . : ; o
14 1000 1000 1000 1000 1000 998 66 768 4l4 098 030

15 1000 1000 1000 1000 1000 1000 987 B8S 575 189 071 017
16 1000 1000 1000 1000 1000 1000 96 946 726 323 149 - 047
17 1000 1000 [:000 100D 1000 1000 999 978 B46 488 2753 .09
18 1000 1000 1000 1000 00O 1000 1000 993 926 659 439 a0
1% £000 LO00 1000 1000 1.000 1000 1000 598 971 BO? 62 383
20 1000 1000 1.000 1.000 1000 1000 1000 1000 991 - 910 786 I
2] 1.000 1000 1000 1000 1000 1,000 .1.000 1000 998 967 904" 786
22 1000 L000C 1LOOO 1000 1000 1000 1000 1.000 1000 991 968 902

g
8888533388 85888|¢8

S38B3 8888838883 3885838888 ¢

BEREEBBBB8 BBE82 88885 BREEE
§88 8388285855 88888 888881

23 1000 1000 1000 1000 1000 1000 (000 1000 L[OOD 998 993 973 026

24 1000 1000 1000 1000 1000 1000 1000 1000 LOOO 1000 999 - 996 an
P ) P

Table A.2 Cumulative Poisson Probahilities . Fxy ) = Eo"' ﬂ#”

=

) & .

1 2 3 A5 F3 a3 P 9 1.0

0 %05 A19 741 670 £07 549 497 . .449 407 368

1 995 382 963 938 910 E78 844 £09 m 736

2 1000 999 996 992 986 77 966 - 953 937 920

3 1000 100D 599 998 957 594 91 987 981

4 1000 1000 1.000 599 9% 098 996

5 1.000 1.000 1.000 999

6 1.000
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Appe i Tl A5
Table A.2  Cupulative Poissou Prababilitics {coni.) Fle ) = 2 e fpt
: o ¥
"
2.0 3.0 4.0 50 6.0 70 8.0 9.0 10.0 15.0 200
0 135 050 DR 007 002 00l 000 000 000 00 000
1 406 195 092 040 017 007 003 001 000 000 000
2 677 A 238 A2 062 030 014 006 a3 000 000
1 257 647 433 268 151 082 042 02i 019 000 000
4 547 815 529 440 285 473 100 055 029 Lol 000
5 983 916 185 £l16 A6 301 191 16 a7 003 oo f
6 995 - 966 &89 762 606 .450 313 207 130 .0o8 000
7 999 988 549 867 344 599 453 324 220 018 001
8 1.000 99 579 932 847 el 593 456 333 017 00
L] 999 992 964 916 B30 n7 587 A58 e 005 &
10 1.000 T - 986 957 90i 316 .06 583 .18 ol
i 999 995 980 47 888 803 697 185 021
12 1000 98 91 Ko 936 876 192 268 039
I3 299 596 987 866 926 854 363 066
14 1.000 999 994 983 959 o7 A66 165
15 599 998 892 978 951 568 .i57
16 1,000 999 996 989 973 664 221
17 . 1.000 998 995 986 749 297
; 18 : . 999 598 593 819 381
19 1.000 599 %97 8IS 470 é
20 ) (000 - 998 - 917 559
21 999 947 A4
n 1.000 967 2
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24 989 843 5
25 . 994 888 ¥
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9 1000 978 &
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Table A Swandarg Narmal Lurve Areas (o) = PZ = 1)
Standard normal density curve
AU Shaded wen = (1)
4 z
z .00 o1 02 03 o4 05 06 o7 08 09
-34 0003 .0003 0003 0003 0003 0003 0003 0003 0003 0062
-3.3 0005 0005 0003 G004 0004 0004 0004 L0004 0004 0002
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~3.1 L0 00080009 0009 0008 000K 0008 0008 0007 0007
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-2 0035 0034 0033 0012 0031 0030 0029 0028 0027 0026
. 26 0047 D045 044 0043 004] 0040 0039 0038 0037 0036
-25 0062 0060 0059 0057 0055 0054 0052 0051 0049 0038
-14 Ri) ] 0080 0078 0075 0073 0071 . 0069 0068 0066 0064
: —-2.3 0107 .0!04} 02 0099 D096 0054 0091 0089 D087 0084
; ~2.2 0139 0136 0132 0129 0128 0122 o HMIS 0113 0110
~21 0179 0174 0170 0166 0162 nss 0134 0150 D146 0143
-20 0228 o0 o217 0212 0207 0200 0197 0192 0188 0183
i ~1.9 0287 0281 mn 0268 0262 0236 0250 0244 0239 0133
~L.8 0359 0352 0344 0336 0y mn o014 a7 0301 0294
-17 0446 436 0427 o8 0409 0401 0392 0384 0378 0367
| -16 | os48 0557 0526 0516 0505 495 0485 0475 0465 04SS
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-14 0808 o3 0778 0764 0749 0735 o 0708 0694 0681
-13 0968 0951 0934 m18 0501 0885 0869 0853 0838 0833
~12 151 .3i auz .1093 1075 056 1038 1020 .1003 0985
- 1357 1335 1314 1292 1271 125 1230 JA210 - 1190 .70
} -10 1587 1562 1539 1515 1492 1469, 1446 1423 1401 .37
5 -09 1841 JAEIS 1788 1762 17% At L1685 1660 1635 611
§ -08 2119 2090 2061 .2033. 2005 977 1949 1922 1894 1867
g 07 2420 2389 2358 By 22906 266 2236 2206 2171 2148
Y 2143 2109 2676 2643 2611 2578 2546 2514 2483 2451
5 ~05 3085 3050 3015 2981 2946 212 2877 2843 2810 2776
" 04 | 3446 3409 337z 3336 00 0 324 228 3192 3Is6 M2
¥ -03 3821 3783 3745 Kyig) 3669 3632 3594 3557 3520 3482
-0.2 4207 4168 4129 090 A052 AQL3 ._‘19_74 .393§ 3897 JB59
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. ~00 5000 4960 4920 4880 4840 A301 4761 472 4681 4641
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e

P) = MZ=2)

Tabic 4.3  Standard Mormal Curve Areas (cont.}

z - =00 01 02 03 04 05 D6 07 08 9
e e e o e e o et
00 | 5000 5040 5080 5120 5160 5199 5239 5279 5319 5359
o1 1 538 .5438 5478 .5517 .5557 5506 5636 5675 5714 5753
02 ! 5™ 5822 5871 5910 5048 5987 5026 6064 6103 614!
03 4179 5217 5255 6293 £330 5368 5406 6443 6440 8517
04 6554 5591 6628 5664 5700 6736 6772 L6H08 6834 . 6879
(VR ] 915 £950 6983 019 7054 Josg T i 1157 2150 7224
0.6 757 7291 7324 7357 738y 4z 1454 JT4R6 1517 7549
07 1580 7611 642 J613 7704 4 TI64 T794 1823 7852
0.8 TBBL 7910 .7939 7967 1995 20m3 8051 8078 £106 B133
09 8159 RIB6 R212 B23% 8264 £289 AB3LS 8340 8365 8389
10 413 .BA3R BAGI L8485 E508 A5 8554 8577 8599 .8621
L1 8643 8665 8686 8708 8729 e BTI0 8790 . 88l0 .B830
1.2 5849 8869 8888 .B907 8925 8944 8962 8980 5997 2015
13 9032 9049 9056 9082 5099 9115 s1aL 9147 9162 CIb s
1.4 8192 5207 o 9736 £2851 - 9265 92718 9292 9306 919
15 032 9345 9357 9370 9382 9394 9406 3418 9429 441
1.6 9452 9463 8474 9484 L9495 2505 9515 9525 9515 9545
1.7 9554 5564 9573 5582 59 2599 5608 5616 56325 9613
1.8 9641 . 9649 9656 5664 9671 9678 9686 9693 9659 9706 |
Ly Sn3 9718 9726 57132 9738 I744 9750 8756 5761 9767 |
20 11y 9778 9783 9788 9719 9198 9803 9808 2312 9817
21 9821 9826 5830 9834 9838 9842 . 9846 9850 5854 9857
22 9851 2864 9868 9871 9875 9878 9881 9884 0887 5890 }
23 { 9893 9896 9598 2901 9904 - 9906 9909 911 13 9916 ¥
24 9918 9920 g922 9925 0927 5929 . 9911 9932 5934 9936
23 0938 5940 941 9943 9945 96 9Ma 9949 9951 952
26 5953 9955 9956 9957 959 9960 961 9562 5963 5964 4
27 5965 9966 9567 5968 " 9969 K7 B ] o712 9913 9974
28 9974 2975 9976 - 9977 598 971 5979 5980 9981
29 5981 8 5982 9983 9984 5984 9985 9985 5986 9986 |
A0 9927 9987 9987 9988 9988 9989 <9989 5989 5990 5390 3
a 9990 9991 9991 991 9992 9992 i 9992 5992 5993 9993 43
32 9993 9993 S9N 9994 9034 9994 9994 5995 9995 095
33 5995 5955 9995 5996 S9G5 9996 - . 9996 9996 599% 9997
34 9997 9997 9997 97 9991 - 9497 o097 99917 9997 9998
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