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Note: i) Question paper consists of Part A, Part B.
i) Part A is compulsory, which carries 25 marks. In Part A, answer all questions.
iii) In Part B, Answer any one question from each unit. Each question carries 10
marksand may have a, b as sub questions.

PART - A
(25 Marks)
l.a) Define Random variable. [2]
b)  If 3 fair coins are tossed and if X is the total number of heads in the outcome. Show
thatX is a random variable.
[3]
c)  Derive mean of Geometric distribution. [2]
d) If the mean is 3 and variance is 4 of a random variable X, check whether X
followsbinomial distribution.

[3]
e)  Distinguish between parameter and statistic. [2]
f)  Explain why the larger variance is placed in the numerator of the statistic F. [3]
g) What is meant by a statistical hypothesis? [2]
h)  Why are interval estimates in most cases more useful than point estimates? [3]
i) What is a stochastic matrix? When is it said to be regular? [2]
j)  Discuss about classification of Markov process. [3]
PART - B
(50 Marks)
2.a) If f(x) is a density function defined by f(x) = ae=1*l, —c0 < x < co. Find i) a ii)
variance.
b)  State and prove addition theorem of probability.[5+5]
OR

3. The chances of A, B and C becoming G.M. of a company are in the ratio 4: 2: 3. The
probabilities that the bonus scheme will be introduced in the company if A, B and C
become G.M. are 0.3, 0.7 and 0.8 respectively. If the bonus has been introduced,
what isthe probability that A has been appointed as G.M?[10]

4.a) If X is the number appearing on a die when it is thrown, show that the Chebychev’s

inequality gives P(|X — u| > 2.5) < 0.47. While the actual probability is zero.
b)  Prove that Poisson distribution is the limiting case of Binomial distribution.[5+5]
OR

5. A and B shoot independently until each has his own target. The probability of their
hittingthe target at each shot is 2/5 and 5/7 respectively. Find the probability that B
will require more shots than A
[10]




6. Weights in kg. of 10 students are given as 38, 40, 45, 53, 47, 43, 55, 48, 52, 49. Can
wesay that variance of the distribution of weights of all students from which the
above  sample  was  taken is equal to 20 square  kg.
[10]

OR

7. A and B shoot independently until each has his own target. The probability of their hitting

the target at each shot is 2/5 and 5/7 respectively. Find the probability that B will require

more shots than A.

8. Weights in kg. of 10 students are given as 38, 40, 45, 53, 47, 43, 55, 48, 52, 49. Can we
say that variance of the distribution of weights of all students from which the above sample
was taken is equal to 20 square kg. [10]

OR

9. Show that for the Gamma distribution (x) = ° £ 1,(%< x < oo, the mean and
r

variance are both equal to L.
10. Arandom sample of 40 geysers produced by company A have a mean life time of
647 hours of continuous use with a standard deviation of 27 hours, while a sample 40
produced by another company B have mean life time of 638 hours with standard deviation
31 hours. Does this substantiate the claim of company A that their geysers are superior to
those produced by company B at 0.01 LOS. [10]
OR
11.a) Ina certain city 125 men in a sample of 500 were found to be smokers. In another
city, the number of smokers was 375 in a random sample of 1000. Does this indicate that
there is a greater population of smokers in the second city than in the first.

b) A random sample of size 16 values from a normal population showed a mean of
41.5 inches and the sum of the squares of deviations from means is 135 sg. inches. Find the
maximum error with 95% confidence. [5+5]
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. Answer oy one question froms cach unit. Each question camies 10 marks
2 b as sub questicos.

PART - A
(2% Marks)
1a) If ®e probability is cermain kind of measuring device wall show excessive
dnfi, what is the p LW that the sixth measunng device tested will be the first o
show excessive drift! 2

b) The probability desmsity of a continuous random vanable X s given
by Mx)=ae™, where -n<x {0 e o dispeove that ¢-%. i3]

¢)  When is the geometne distribution ise model? 2]

d)  Ifthe mean of Binomial distnbution =% and < is 94, obtain the value of 2. [3]

¢)  Ifz is normally distnbwased with mean 0 ce 1, evaluate P (z < 1.64) 2]

f) Obain the sd. of the sampling distni of 300 raadom samples cach of
size n = 346 are dramn from a popalation of N = 4 & normally distributed with
memn w22 4 and s.d ¢ of 0.048, if sampling is ' 3]

2 Discuss the leved of sgaificance and type of errors, 2]

b)  Explain the erms null and alsernase hypotheses. 3]

i) Defime Markov chain. / 2]

i lﬂh:munx' 0 1 0 codasic? & 13]

(0S5 025 025

PART B QD ’0’

Suppaose coloced balls are distributed in three indistinguishable boxes as follow

Box| Box@  Box Il (D
Red 2 4

[ )

3
White 5 1 4
Bloe 5 ) k)
A box 5 selected o mndom from which a ball is sddeaced at 2 random. What is the
probability shat he ball is colored a) red, b) blue? [10)

OR
3a) Define random vanable.
b)  Suppose a comtinuous function X has the peobabelity density function
f(li"lu' -
| 0 ,xs0

Comoute {1} & (1) the distribution function for X and (i) P(1< X <2). 12-81




4. A pair of fair dice is tossed. Let X denote the maximum of the sember appearing ie.,
Xla &) =mand e, ) end V demotes the sum of the nunshers appearing ie.,
¥ia, #) = @ & &. Compuie the neean, vanance and standard deviation of the distribuiion

of both X and ¥, 1]
L( Ok
1 that MY =21=43 XN =#)j=3 MY =4) for a Poisson vanate X, find the

ilicy dhaat 3 = X = 5,

has rao cars which it hires oui day by day. The momber of denmands for o car
iz distributed as Poisson veniable with mesn 1.5, Caboulme the probabilicy
' demand is refussd. 3=4]

b}

Ga)  Find devintion of o nonmal disiribution in which ™% of tems ape
mmader 33 mmeder i3,

by A mndom af sizgel (M) is taken from an mfindie populaiion havieg the mem 76

amd the vonano: 256 is the probability that (i) T will be i between T3 and TE,

(i ® will be less [3=4]

R
T A popealation mmiﬂaf@: numbers 2, 3, 6, £ and 11, Congider all possible
samples of size I that can without replecement from shis populstion. Find
o} the mean of the populati standard deviation of the populstion. {cp the
memn of the sampling disiribuinos and (d) the siandard devimiion of dhe
sampling distribution of neears [2=3+3+1]

£ The efficiency expent of o compuier og ;-_"!u'
avemge time it inkes to assemble & oo fuas!

12TE mimemies and s.d. of 206 ounuies. (&) If
the notmal average time required o perform tee ms
e confidence, (b) consiruct 98% confidence 1

. tne: overEge ome i
makes o do the job (o) with what confidence com we }sﬁmpﬁ: miean does

tested 4} emginesrs to estinaie the
UMy component, geiiog & mean of
¥ iz used a5 o poimt estimnate of
# p thie maximum emor with

wet diffier froam the tree mesn by more then 30 seconds. [2+3+=2+3]
R
9. The following are the average weekly losses of worker hours Beci in 1@
imdusirial plants before mnd afier o conain safery programeme was pul 580 O n:
Beforez 43 73 460134 33 37 823 M M T
Afier 236 80 44009 33 41 TP M M 1
Test whether the safery programme s effective in redocing the number of

e beved of s gmificanee off QU0ST §
I Anoom A comzins 3 red, 5 white and 8 green marbles while sm B contains 5 red L?
white marbles. A fair die s tossed: f 5 or 6 sppears @ marble i chosen from B

otherwise from A. Determine the probabilicy that

a) a red maarkle & chosen, b) & white marble i chosen, ©f o green narble is chosen.
[4=3+3]

R
1l.  Suppose an um A coniains 2 white martdes ored wm B contains 4 red marbles.

At each step of the process, o marhle is selected o radom from esch em and the wo

marhles selected are imterchanged. Let X, demote the mamber of red marbles im um A

after m imlerchanges. (o) Find e transition matrix P. (&) What is the probahiliny that

thzre are 2 ped marbdes in umn A afer 5 sweps. [3=5]

LI T
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Answer any five questions
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Three L and 11l produce 40706, 30% and 30 of the totad namber of items of
a facsory. The green of defective items of these machines are 4%, 2% and 3%.

An item is selgeted ndom and found 10 be defective. Find she probability that it is

from
i) Machine. | &h:hinc-ll iii) Machine-111

A comtinuous Randons v pd.f/‘x)--l" ¥:¥x9

| 0 osherwise
Detemune: 1) W0z x < 2) ﬁ mean i) Vanance. {8+7)
There are three boxes.

Il contains- 6 light balbs out of which 1 & d¥ig
1l contmns- ¥ light bults out of whach 3 are :
A box is chosen at random and a balb is selected, %)) defective find the probability
shat #t is from:
i) Box- | u) Box-11 ui) Box-I1
1
Ammmkmdmnmbb:hmlhcpdf[u)--13“' ’
0

PPh2zxz4) u) The mean ui) Variance. [8+7]
Six cands are drawn from a pack of 52 cards. Gmmgnn:dunhsa@

probability of getting the success:

i) At least once u) 3 times <I
The probabilities of a Paisson vanate taking the values 1 and 2 are equal. Find:

i u) M)

Assume that &% of e students passed an examination. Find the peobability that
amoang 12.

i) Exactly & i) At least 4 pass the examinatica

If the variance of a Peisson variaze is 3. Find the probability that:
1) P(x) 1) Py lsx<4) [8+7)




%a)  Inotest on elecmics balbs, i was found dhar dhe life of & panioolar make was normally
disiribuied with an everage life of Hidl hours and 5.0 of 40 hrs. Estmane the number
of bulbs likely o bum formare than 2130,
i wo horses A, B were tested according 1o dhe rime (im seconds) 1o nom & panicular weck
the fodbowing resuhs

Horse & 28 300 32 331 33 M 34
M3 30 M X 2

twn borses harve: the smme unning capaciiy st 95 % bevel. {8+T]

ha) stedenis are nonmally distnibuied with e 68 kgs ond standend
devimtion 3k ; ) students have msses?
ib Giremier ip Berween 63 ond 71 kgs

by The following the number of tain sccidenis in a counory thet coommed
duning the vano the week. Find whether the sccidenis are uniformly
distributed over the ot the level of (LO3, [7=E]
Diays W Thurs | Fri | Sasar

Mo, of pceidents | 200 | 23 X 1 E

Ta) A sample of S0 memnbers hes o mesg® Pems mmd 5.0 261 oms. [s this sample hes
Izem maken from o lorge populotiog 2% med 5.0 201,

by Inomciy A 20% of & rendom sample o boeol boys had o cenam slighi physical
defect. In another city B 18 53% afar il ol 1600 school boys had the same
is sigmificomt o @03 bevel of

sigmificance. [1+E]
£ The school of memational sudies for popalation i by its survey that the
mobility of e populatiom of o smie @ village wowm city is m ghe
ellon Loperc enage.
To
Village | towm ity
From Village 3Ms St s
Towm (e 11 1 L
ity e 4 R0 |

What will be the proportion of populsticn in village. wwn ond ciry after rao vears
Presemt populatiom has propontion of 0.4, 03 and 0.5 wvillage. town and c©

respectively. Fimd the propontions in the bong mun. {15] o

it b T‘
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1. Two dice are thrown the random variable is assigned to the sum. Wnite the distribution.
Find the mean and vanance. [15]

2a) If the probability distrbution function of a comfinmous random  varable is
heH,—tx‘_:xi-tx_ Findi)k n)mean i) vanance.
b} A sample of 4 items 15 selected from 12 out of which 5 are defective. Find the expected
mmmber of defective items. [8+7]

3.a) Eight coins are tossed. Find the probability of getting heads: 1) p(x=3) i) p(x<4).
b} The probabilites of a Poisson vanate taking the values 1 and 2 are equal Caleulate:
1) p(x=0) @) p(x=3) [7+8]

4a3) Mean heights of students 1s 15%cms with a standard deviation of 20. Find how many
students heights lie between 150cms and 170cms m a class of 100 students.

b} The expected mumber of typographical errors on a page of a certain magazine is 0.2
What is the probability that the next page you read contains 1) 0 and i) 2 or more

typographical errors? [7+8]
5. From the following data find whether there i3 any sigmificant liking in the habit of
taking soft drinks among the categones of employees. [13]
Soft drinks Employees
Cletks | Teachers | Officers
Pepsi 10 23 63
Thumsup 15 30 63
Maaza 50 60 30

6. Two horses A and B were tested according to the time (in seconds) to num a particular
track with the following results. Test whether two horses have the same mnning capacity.

Horse A |28 |30 (3233332034
HomeB |20 |30 (30242729 -

[13]




T.a) A random sample of 100 electric bulbs, produced by a manufacturer A showed a mean
life of 1190 hrs with a standard deviation of 90. Another sample of 75 electric bulbs
produced by a manufacturer B showed a mean life of 1230 with a standard deviation of
120 hrs. Find whether there is significant difference between the mean.

b) 50 people were attacked by a disease and 30 were survived. If the survival rate is 70%,

test the chain at 5% level. [8+7]
8. Consider a three-state Markov chain with the transition matrix. If the initial probabilities
F,=(02, 03, 05).
0 1 0

P=l 0 2/3 13
/16 15/16 0

a) Find the probabilities after two transitions.
b) Find het limiting probabilities. [8+7]

—00000-—
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