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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2023
MTE-11 : PROBABILITY AND STATISTICS

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 7 is compulsory.

(it) Attempt any four questions from

Question Nos. 1 to 6.
(iti) Symbols have their usual meanings.

(iv) Use of calculator is not allowed.

1. (a) The yield (in kg) of 100 plots in the form of

grouped frequency distribution is given as

follows : 5
Yield Frequency
0-20 10
20— 40 15
40 — 60 35
60 — 80 30
80 — 100 10

P.T.O.



(b)

(©

(a)

(b)
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(1) Estimate the number of plots with a
yield of more than 40.

(1) Find mean and standard deviation of

yield.
What is the probability of drawing a king

twice in succession from a deck of 52 cards
if : 3
(1) the first card is replaced before the

second draw ?

(i1) the first card is not replaced before the

second draw ?
IfPA)=0.2, P(B)=0.3 and P(AUB) =04,
then are A and B independent ? Justify. 2
The first four moments of a distribution
about any point A = 5 are 2, 20, 40 and 50.

Find mean, variance, skewness and

kurtosis of the distribution. 6

- . .1
The probability of a man hit a target is E

If he fires 7 times, then find the
probabilities that : 4

(1) he will hit the target twice.
(1) he will not hit the target.



3.

(a)

(b)
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Let X, X,,...., X ~be a random sample

taken from a distribution with density

function :
Le-2/0. 950, ifx>0
f(x)=40 ’ ’
0 ; otherwise
— 1 n
Show that X=—ZXL- is an unbiased
i1
estimator for 0. 4

For the given bivariate probability
distribution of X and Y :

_x2+y
32

P[X=x,Y=y]
for x=0,1,2,3andy=0,1
Find : 6
1 PX<1,Y=1]
(i) P[X<1]
(111) P[Y >0] and

(iv) P[Y=1|X=3]

P.T.O.
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(b)
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(a)
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Let X be a continuous random variable

with the probability density function :

2x,
fx)=7 9~

0 ; otherwise

O0<x<3

Then find the upper bound of P[| X — 2| >1]

using Chebyshev’s inequality. 5

If X is a Poisson variate such that : 2
P [X=2]=3P [X=4]

then find variance of X.

If the moment generating function (m.g.f)

of a random variable X is : 3
My (¢) = exp (3t +32t2)
then find mean and S.D. of X.

Let X, X, ,....., X be a random sample of
size n from a distribution with p.d.f. : 4

0x%-1; 6>0,0<x<1
0 ; otherwise

f(x, 9)={

Obtain maximum likelihood estimator of .



(b)

(©

(a)
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The lifetime of a certain kind of battery
has a mean life of 400 hours and standard
deviation as 45 hours. Assuming the
distribution of lifetime to be normal, find: 4

(i) The percentage of batteries with a
lifetime more than 470 hours.

(11) The proportion of batteries with a
lifetime 385 and 415 hours.

Given :

¢ (1.55) = 0.9394
¢ (0.33) = 0.6293

Suppose X denotes the lifetime of a bulb
and X has density function :

f(x) ={ke_x; x>0

0 : otherwise

>

Find k. 2
The grades of students in a course for a
particular semester were as follows : 5
Grade No. of Students

A+ 14

A 18

B+ 32

B 20

C+ 16

C 20

P.T.O.
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(c)
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Test the hypothesis that distribution of
grades 1s uniform at 5% level of

significance.
[You may wuse the following values

2 — 2 —

If x>1 1s the critical region for testing
Ho : 6 = 2 against H1 : 6 = 1 on the basis of
a single observation from : 4

fe *; x>0
0 ; otherwise

f(x)={

Then find probabilities of type I and type 11

errors.

Write properties of good estimator. 1

Which of the following statements are True or

False ? Give a short proof or a counter-example

in support of your answer : 5x2=10

@)

If the correlation coefficient between X and
Y 1s 0.75, then the correlation coefficient

between (2 — 5x) and (5 + 2y) 1s —0.75.



(i)

(iii)

(iv)

)
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If P(A) = 0.5, PAUB)= 0.7 and A and B

. 1
are independent events, then P(B) = —.

2

The abscissa of the point of intersection of
‘less than’ and ‘more than’ ogives gives the

mean of the data.

In a problem of testing of hypothesis
against a simple alternative, 1if the
probability of type II error to be 0.05, then
power of the test will be 0.05.

If X and Y are independent random

variables, then the m.g.f :

My , v () = My (£) + My (2)

P.T.O.
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TTdeh SUTTY hieiehd (o, . 1)
qAld uet
fawaw, 2023
TH.EE.-11 : Uifaehdar AT Wit

gag : 2 gu2 STfeHad 37 : 50

M : () 9 G 7 Ed gl
(i) 999 G&1 1 4 6 ¥ § &I O 9
FHITTI
(iii) Gt il & a7¢f G B
(iv) HARAX & FANT A HT gAfa &t

2
. (F)100 @iz & YWER (kg ®) dHEH
IRERAT §eq § frefated © 5
UCACIES SATSTAT
0—20 10
20 — 40 15
40 — 60 35
60 — 80 30
80 — 100 10
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(i) 40 ¥ 3 USER a1l wifel b1 HE

SATehfeld hITSq|

(i) U T Hie" SR HEe faded
It

(@)52 AN &1 Tk TSS § § T & 9% Th

U ) | R B A IS 1 B 2 e 1 ok S

Fifse afg 3
() TR I * Fepled ¥ T8 9ga Il
giqeentad fean =

(i) TR Td HI FReH @ 9B g Ul
giqeenfyd &t feram =)

(Mmafk P@A) = 02 PB = 03 3R
PAUB) = 04 © d 1 A 3R B @A

g ? T st 2

2. ()frdl 95 A=5a IRka: T < & YoM
IR ol HEE: 2, 20, 40 SR 50 | WA

o1 W, TRl fowdar iR wehRsdl S
HiTq| 6

P.T.O.
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(@)TF ARH & TH oled W 9w o &t
q@wi%wﬁa%vaﬂwé,aiag

qifTehdl A hiteie b - 4
() @€ < 9- @I W A
(i) 98 @& W &l A

3. (®)HA «ifST fF X, X,, ..., X T &9 9
foran mn agfes ufaeed B, fme w9«

o o

el fefarad ©

1
Ze X0, 9>0,afCx >0
f(x)=10

0 ; 3137
i 5 0% fm X=13% w
i=1

SHRTT e T 4

(@)X 3R Y & fau fg=r wimar e
frefafed © .

2
X +y
P[X=x,Y=y]=
[ vl 39

x=0,1,2, 33y=0,1% fag
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frefafed w1 3@ SIS . 6
() P[X<1,Y=1]
(i) P[X<1]
(iii) P[Y > 0] 3R
(iv) P[Y=1|X=3]

4, (F)HA AfT X T& Haq Agfewd W T

o o

9T WIfehdl o9 el efafad ©

2x

—; O<x<3
fx)=19

0; 3AFAq

e SEHeT HT WA Hh
P[IX -2|>1] &1 3uR ufgy Haifam 5
(@)ag X T wEw W ? e fog
P[X=2]=3P [X=4], @ X & FEI Q@
EdIEL 2

(M Ak & IRfE® I (X) H AEO STH
HE (m.g.f) My (f) =exp (3t +322) 8, q@ X

&1 HIeF T S.D. @ hIfSg| 3

P.T.O.
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5. (F)HEA AT X, Xy e, X, TH FSH G on
Y Il Agfess ufaeyt €, fEdt pdf.
forfafea © - 4

0x% 1 0>0,0<x<1

f(x,9)={ 0 : 3TN

0 &1 SAfushdd Trifdd  3Tehelsh @
CAlS
(@)T& fouie gR &1 o9 ® S

S 400 hours 31X AM® faae™ 45 hours

21 g olifsu f Shaderter &1 deT ygHm=
g, @ Frefafaa =1 3@ Sifve . 4

() 470 hours § I ol Al

A~ N\ o
& ot gfasrdan

(ii) STl 385 hours 3R 415 hours

a N e~ N
diedl o[ Z[FT ol HHIJUI

= ® @ 9(1.55) = 0.9394, $(0.33)
= 0.6293]
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(M) 7F <ifSu & s ged &1 Seae X 3
frefd & & @0 X &1 S Hed

frefafad 2
_JRe™*; x>0
f(x)_{ 0 ; 3T
k1 | F@ hifSq) 2
6. (®)ux fouim OO o founfémi = dUs
frefafed € 5
e faenféan =t @&
At 14
A 18
B+ 32
B 20
C+ 16
C 20

Ifiheq T “Ie H1 ded THGHH 2" Hl
T 5% Hiefeedl W W hifwg)
(319 frefafed aMl 1 94T T FEd ©

2 — 2 —

P.T.O.
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(@)afg -

fe %%, x>0
0 ; AT

9 fau U ww gaor WS gRehed
Hi:0=2 % foog Hi:0=1 % wligm =
fw x > 1 wif<® WR¥ B, @ ¥R I 3R
YR 11 3f¢ AT hifsy 4
(1) T=S e & U fafan) ]

f(x)={

. Frefafed woal § @ -9 % §E 3R

FHA-U 3 T ? 0 IW B U § W
L 1 | B | B P L B 5 L 5%2=10

() IE X 3R Y& o= Teqwrs s 0.75 2,
A (2 — Bx) A (5 + 2y) B AT TEHEH
T — 0.75 BT

() I P(A) = 0.5, P(AUB)= 0.7 3 A 3 B

WW@'%’,H%P(B):%QW
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(i) ‘¥ wH' R ‘Y Afuw’ Ao g @

gfdesed famg o1 ik HeA eia 21

(iv) T A dhfcush Uleheq Tl & faeg
IRy & YO0 I TSN °, I YRR
I1 3Jfe &1 wifaehar 0.05 &, e &1 eman

0.05 R
(v) A X R Y W@ agfess =) ®, @ ST

m.g.f. My, y(&) = My (¢) + My (¢) BT
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