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A soft-drirk machine is regulated s

AN assentanindad peof

NOTE: Attempt any FIVE questions. All questions carry equal marks.

i} In airport luggage screening it is known that 3% of people screwed have (4)
questionable objects in their luggage. What is the probability that a string of 15
people pess through successfully befors an individual is caught with a
questionabile object? What is the expected number in a row that pass through
before an Individea! is stopped.

G that it discharges an average of 200 (12)

miillimeters per cup. If the amount of drink is normally cistributed with a
standard czviztio: il to * 5 mitimaiers.

 What fraction if Cups vill contain mare than 224 millimeters.

i Whatis the probability that a cup contains between 191 and 239 miilimeters.

iy How many cups wili probatiy everflow if 230 millimeters cups are usad for next
TQ0C drinks?

RBealow wha: valu

v

>

& we ger the smaliest 25% of the drinks?
SO GGes not remember whicn of hus twelve keys will open  (4)
s office door. I the tries at random and with replacement, ‘

H e T S MR £y vy CPN e e} sph el
b On avarage now CRANY KOys should b

-~

he by Leiore uniocking his office.

i Whnatis the probability that he open his office door after only three trigs?

A marketing expert for a pasta-making company betieves that 0% of pasta lovers  (8)
prefer fasagna. if 9 out of 20 pasta lovers chose lasagna over other pasias What
iens claims. Use a 0.0% jevel of significance.

"N be concluded about the TXEENS
tre ruining times of fims producsd by 2 motion- {12)

The foliowing data reprasents
Hicture companies;

Conpany

1 98 169 92
e g7 i34 G2 87 114

al avarage wning time of fims produced oy Company 2
nning time of fims producad by company 1 by 10 rinutes,
Hat ' is tess than 10 minules. Use 2 0.0

th a0l

SRUMe L
§.

distiivdtions of timss to be approximately
Expiain the relationship batween Poisson process and exponential distribution. ()
Afair die is tossed 180 times with the foliowing resutts: )

. B -

X . <
2 o

i 28 9]

GOT Use 0 001 ove! &

For the data given beloy: (10}

Sampiell | 5 1 3 5 3 4
Samplelll | 3 8 & 8§ 9 5
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b)

O
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d)‘

Q.3.a)

NOTE: Attempt any FOUR questions. All questions carry equal marks.

Write short notes on

i)  Independence of event
iy Indicator function

i) Permutation and Combination

iv)  Cumulative distribution function and its properties
v)  Mutually exclusive events

A father, mother, 2 boys, and 3 girls are asked to line up for a photograph.
Determine the number of ways they can line up if

i) there are no restrictions

i) the parents stand together

iit) the parents do not stand together
A father buys 9 difierent toys for his four children. in how many ways can he
give one child 3 toys and the remaining 3 children two toys each?

Mr. John has 10 books that he is going to put on his bookshelf. Of these 4
are mathematics, 3 are chemistry, 2 are history books and 1 is language
book. John wants to arrange his books so that ali the bcoks dealing with the
same subjects are together on the shelve. How many different
arrangements are possible?

State and prove Baye's theorem.

There are “n” Socks, 3 of which are red in a drawer. What is the value of "n”.
When 2 of the socks are chosen randomly. Where the probability that they
both are red is 1/ 2.

From a faculty of 6 Professors, 6 Associaic Professors,6 Assistant
Professors and 12 instructors , a committee of size 6 is formed randomly.
What is the probability that there is at least one person from each rank in the
committee?
If 4 married couples are seated at random in a row. Compute the Probability
that

I. At least one couple sits together

i.  No wife sit next to her husband

Derive Poisson disiribution as limiting form of the binomial distribution

P.T.O.

(10)

(5)

(5)

(5)

(8)
(5)

(5)

9



b)

Q.6.a)

vFind the probability generating function and moment geherating function of  (8)

the Poisson distribution and show that its cumuiants are equal.

Find mean and variance of Hypergeometric distribution. (8)
If the p.d.f. of X is given by (7)
' . 630x" (1-x") 0<x<l
flx)= ,
otherwise

Find the probability that it will take a value within two standard deviations of
the mean and compare this probability with the lower bound provided by
Chebychev’s inequality.

Find the mean and variance of Weibull Distribution (9)
Define lognormal distribution and obtain its rth moment about origin. If logex ©)

is normally distributed with g =1, 6” =4 find P(¥<x<2).

Assume that ¥ X,..... X areindependentrv's and \ ~ N(u,c’). Find  (5)

thep.df of ¥'=3%a X, where ¢ 's are constants

Derive »’-distribution. (20)

Define Bivariate Normal distribution and prove that its probability density  (7)

function is a proper probability function.

Let X = (X,, X,, X,)" have a multivariate normal distribution with mean vector (9)
11 1]

E(¥y=[2 2 3| and covariance matrix ¥ =[1 2 2 ’

(12 3

Find the conditional distribution of (X1, X2)’ given (X3).

Three fair coins are tossed let X denote the number of heads and Y denote 9)

the number of runs of heads

i) Find the joint distribution of X and Y

i) Find E(Y/X=2)

A sample of odd size »n=2r-1is taken from the rectangular distribution (10)

Fv)y=1 0<x<l

The median is (- + 1)k member of the sample arranged in ascending order.

Find the variance of the median.

If the joint p.d.f. of X1 and X2 is given by (10)
[l

¢
./.('X:|5 x.,) :i
o

x>0, x,>0
otherwise
X,

Find the p.d.f. of V' = —"1— |
(| + X

2

State and prove Law of Large numbers. (5)
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Q.1

a)

b)

b)

. Q.3 a)

b)

Q.4 a)

Q.5 a)

NOTE: Attempt any FOUR questions. All questions carry equal marks.

Discuss the importance of Randomization, Replication and Local Control in
designing an experiment.

Explain what i« meant by the terms lixed-effect model and randor-effect
model in the analvsis of variance.

Derive formula for estimating 2 missing values in RCB design when values
are missing in different blocks but for same treatments. What changes will
occur in ANOVA table after estimating missing observations.

Why a Latin square design is sometimes referred to as a double blocking?
Also explain what is a reduced Latin square design?

What are the uses and assumptions of co-variance analysis? What factors are
considered in interpreting the results of the analysis?

[t A, B and C are the three methods of teaching, and X and Y stand for
original spelling performance and later spelling performance of cach of the
four students al.ocated to systems A, B and C as tabulated below, set up the
the table of analysis of covariance. What conclusions could be drawn from
the table of analysis of covariance set up by you? _

A . B I SR
X Y ox [y Y

B I U e P 6
2 |8 3112 | 2 | 5

2 I 5113 L7

—em e B i T - . B U WA - ——————— e )

Write the difference between Yates technique and sign table method for
computing contrasts by giving examples.

The following data is the result of an experiment in a RCB design involving
five rates of nitrogen fertilizer., three verities and four replications. The total
of four replicat'ons for the 15 treatment combination is shown in the table.
The total SS and Blocks SS are 53.53 and 2.599 respectively. Analyzed the
data and draw conclusions.

— b Ne N N, N Ny

Ve L 12496 T 8894 | 17838 | 30868 | 23202
v, 19.192 | 19224 | 21744 | 22958 | 22722 |

L Vs ) 15.112_‘_ 19.014 21_:{gg.____'z_z.“z,l,_o" s '2_3.54.6_ 4

What do you know by the term confounding? Also explain in detail what is
partial confounding?

(15)
(10)

(15)

(10)

(10)

(15)

(10)

(15)

(10)

P.T.0,



b) Complete ANOVA table for the following factorial experiment. ABC is (15)

Q.6 a)
b)

Q.7 a)

b)

completely confounded

[ Replicatel ] ~ Replicate II )
Bl ] wo o .BL | B
(=10 _a=h _ ab= 8 a= 0
. _ab=7 _ b=4 Lo (=12 abe= 8
ac= 6 =9 ac=7__ | b=6 !
be= 8 abc=5 be= 6 c=7 |

(10)
In an experiment on rice, there arc 4 methods of irrigation to be compared, (15)
on main plot, with 3 fertilizer mixtures on subplots. Two complete blocks
were used. The total SS, Block SS and Whole plot Error Ss are 3.0200,
0.0004 and 0.6509 respectively. The following table shows the sum of two

blocks. (?()11‘1}91_0}_@_[1}@_ ANOVA Table And draw your conclusion.

Explain how a split-plot experiment differs from a factorial experiment.

e PR R 2 N U A T
by L4068 o434 | 378 | 407
[ B [ 502 | 491 | 401 467 |
Py 1 600 | 516 | 410 | ,5;,4_5:1
i Find the Standard Frror of the differcnce between two Fertilizer
means.
i, Find the Standard Error of the difference between two Irrigation
means

Deline partially balanced incomplete block design. Describe the parameters  (10)
specilying PBIBD with 2 associate classes.

The elfect on current fow of four treatment applied to the cols of TV tube (15)
filaments arc studied. The days were taken as blocks.” Due to some
constraints it is not possible to run all the treatments on the same day,
therefore incomplete blocks design is used. Analysis the data and draw
conclusions.

" Blocks | Trcaﬁl_em o
CWays) A Lo ' e Do
; 12 LT 30 17 -.!
L2 - |42 42 13
r I T T L 4l -
4 o 33 | -] 2t
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Q#1 (a)

Why it is important to reduce bias in statistical investigation? Discuss the
sources of bias.

10

(b)

What is simple random sampling? Explain the procedure of simple random
sampling by the help of an example.

10

Q#2(a)

&

If the loss functioa due Lo an error in yis A3 y— - ¥| and the cost function is € =
Cy + Cyn, then stow that the most economical value of ‘n’ in simple random

sdmalmg jgnoring finite population correction is (———-—-)2/3

08

If the terms m N, are ignored relative to umty, show that for estimated mean

from stratified random sample of size ny,

Vopt = Vprop < ‘ran

Where the optimum allocation is for fixed ‘r

12

Q#3 (a)

Describe the different ways of allocation of sample size in strata.

10

(b)

A sampler proposes to take a stratified random sample. He expects that his field
costs will be of the form ), ¢, n,,. His advance estimates of relevant quantities
for the two strata are as follows.
Stratum w, Si Cp
1 0.4 10 $4
2 0.6 20 39

- n ; .. . :

a. Find the values of f and %’ that minimize the total field cost for a given
value of V (¥g¢).

b. Find the sample size required, under the optimum allocation, to make

V(¥s) = 1. Ignore the fpc.
¢. How much will the total field cost be?

10

Q#4(a)

Define systematic sampling. Describe the limitations of sy stematic sarnplmo
procedure.

10

(b)

Show that the mean of a systematic sample is more precise than the mean of a
simple random sample if and only if SZ,, > S?

10

P.T.O.



Q#5(2) | What is a ratio type estimator? Also describe if R is a biased estimator of R 12
then why we prefer it? I R .
(b) | Obtain the condition upon p for which V(¥y) is smaller than V (). 08
WQ#() (a) | For siiﬁple random sampvliAr“xg in which b, is a pre assigned constant, show that 10
the linear regression estimate ¥;, = y + by(X — X) is an unbiased estimate of
Y with variance
_ f )
V(ylr) - (9 Zb()syx + b(‘)zs)%)
(b) Compare combined and separate regression estimates. Under what condition 10
they arc equally good.
N Q#7(a) | What is nbn—response error? Also describe the sources of non-response. 08
(b) | If SZ is the variance between units in the population and 2 = AMY (g>0)| 12
is the variance between elements that lie in the same unit, find the optimum
value of M, the size of the unit.
Q#8 (a) | What is two- phasc samplnw" Also describe a practical example in which two- 10
phase sampling can be used.
(®) |1f 7; >0 (i =1,2,.....,N) then show that §,; = 37 1‘:% is an unbiased | 10
L H
. estimator of population total Y with variance
Yi V)
V<YHT) ZL 12/>1(ninj _nij)["—:_;r—j_lz
_____ | where 7;; is the probability that units i and J both are in the sample. ‘
i Q#9 ‘ " Write a short note on the following: 5 each
i.  Two way stratification
ii.  Inverse sampling

. Design Effect
iv. Uncqual Probability Sampling
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