.~ Roll No. L4P0 (002078 - Total Pages : 07

003201
May 2025
B. Tech. (CE/IT/DS/CE) (Second Semester)
Mathematxcs—ﬂ (Probability and Statlsﬁcs)
(MTU- 142-WBSC-106E)

Time : 3‘,_]_:[0;4;'.9] Y 3 [Maximum Marks : 75

~ Note : It is' compulsory to answer all the queshons

(1.5 marks each) of Part A in short. Answer any
- fow questions from Part B in dctai].lDiﬁ'efént' :
sub-parts of a qucstion are to be attempted

e adjacent to each other

\f”* ; L e T

‘PartA

'_i. '_ (Q)T le.-_ité " down the Qarious measures  of

- © Skewness. © £ : 1.5

V) X and Y are inde;im'dcnt random variﬁblw

then prove that E(XY) ~ EQ) E(Y). ~ 15

. () . State ‘and prove the e remen relafion for 4
. Binomial distribution. 1.5



Prove

(d) that the ordinate I‘\ maiumum at mean
s O

L l?\’ 4
for the normal curve. 1.5
(e) - Define Leptokurtik curve and write down the
values of B, and y, for this curve.,

() Define Correlation. What are the conditions

for a perfect correlation ?

(2) Write down the expression for the standard

;zrror of the difference of mean '{if tWo.

independent random sampl&s of size n and m.

15 >

(h) What are the ap;lalicationS_-oft"Chi—Square

distribution ? e

vt st

(1) Which distribution is known as gmcmlmaﬁon' i

- of Bmomlal dzstnbutlon Wnte down e t

probabmt_y function. - b ,

() Explain critical region - and level ‘ of
on g | g o5
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1.5
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- ",15

(a)

()

-(b)

"""‘"5‘“’! C- 003201

Part B

What is the expectation of number of failures
preceding the first success in an infinite series
of independent trials with constant probability

| p of success in each trial 2 : 8

State and prove Chebychev s mequahty 7

The randomvaﬁabie XandY are jointly normally
- .dlstrlbuted and U and V are defined by U =X

Y cosa —

cos a e Y sma -V =

3 '_X sm OL ShowthatU andV wﬂl beunoon'elated

7 e
G <3 ¢ 1 3 v
')1. _-‘-"‘\ =

3 lf tan2a = where r = Correlatlon

¥ -@{ﬂ), 2 i-‘ﬁ;’:ariance (X), o> Variance (¥).

 Ared o e independent? - 8
Is there _ax'ly ;elation beﬁnecp Exponentiﬂ and
Gamma distributions ? Find out the mean and
Variance of Exponcnnal and gamma
dlstnbutlons ol i

i

3 GO,

.-



4. (a) The probabilities of A, B and C Becoming

managers of a compaﬁy are 4/9, 2/9 and 1/3

respectively. The probabilitie;ﬁ that the bonus :

scheme will be introducied if A, B _and C

become managers are 3/10, 132 and 4/5

.Tespectwely : | g . 8

.(i) ‘What is the probability that Bonus

: scheme will be mtroduced x

(ii) If the Bonus scheme has been
mtroduced what is the probablllty that '
manager appointed was A 7"

(b)  Find the - most. hkely pnce in Mumba:

correspondmg o the przcc of Rs 70 at

Kolkata from the following : °

¥ ~_ [Kolkea "~ [Mumbgai
Average price |65 67. :
| Standard deviation |25 # 3.5

Correlation coefficient between the prices bf _

the commodities in the two cities s 0.5, 7
005201, o e

v
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(a) The mean yield for one-acre plot is 662 kilos
with standard deviation 32 kilos. Assuming
- normal distribution,l how many one-acre plots
in-a batch of 1000 plots would you expect to
.1.1'avc yie_ld.: e : s VR
(i) over700 kilos*
' _(ii). “below -650 kilos
..(m) What is the lowest yield of the best
: 100 plots ?
-_ (b) Fi:t_a exponenual curve :%of the form Y_= ab*
. 1o the fdllqwingr(_iata:;": P’ o S 7 N
R ; :

geimra. Is 16 17 I8

12 118 125 |36 [47 lés6 9.1

(d) ' Random samples drawn from two countries

. gave the ahead data relatmg to the helghls of

. adult males : e - 8
(&I;I:L;l_ailu}c_:ﬂﬂjzol 5 - N e P.T.0.




()

7.'. (a)
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Country A | Country B I
Mean height (in inches) 67.42 67.25
Standard deviation (In inches) |2.58 |25
Number of Samples 1000 1200
.Is the difference between the means

significant ?

Is _the difference between the standard

deviations 51gmﬁcant ?

Random samples of 400 men and 600 women .

were asked whether they would like to have a

flyover near their residence. 200 men and

1350 women were in favour of the proposal
Test the hypothesis that proportions of men H
and women in favour of the proposal, are
same against that they are not, at 5% leve;. -

_7; L

When the first proof of 392 pagem ofa book

of 1200 pages were read, the dlstrlbutlon of

Printing mistakes were found to be as

folluws

i A T e

e |0 |1 |2 |3 |4 |5 |6

No of mistakes in a page

No of pages

275 |72 307 |5 [2 [1

' .".Fitf:l:t Poisson distribution to the above data

eMBanC.003201 7.

 and test the goodnéss of fit. 8

“A random samp]e of 10 boys had the fo]lowmg

ILQ%s ;. 5 '

Lk

-.70 120 IIO 101 88 83, 95, 98, 107, 100.

Do these data support the assumption of a

_pOpuIanon mean IQ of 100 ? Find 'a'

reasonablc range in whzch most of the mean

IQ values of samples of 10 boys lie. 7

e ate F L)
AX SRR ool

1,960 .
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