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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2025
Elective Course : Mathematics
MTE-11 : PROBABILITY AND STATISTICS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%
Note : (i) Q. No. 7is compulsory.

(i) Attempt any four questions from
Q®. Nos. 1to 6.

(iii) 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 below :

Yield (in kg) Frequency

0—20 6
20—40 26
40—60 35
60—80 23
80—100 10

Calculate mean and standard deviation

of the yield. 5
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(b) If X and Y are independent random

variables with moment generating
functions M, @® any M, (t)
respectively, then show that : 3
My, y (t) = My (t) M, (t)
(¢) Show that the function defined as :
f(x)=6x(1-x); 0<x<1
1s a probability density function. 2

2. (a) Let a random variable X follows the

following p.d.f. : 5

f(x):{ke_3; x>0
0; x<0

(1) Find k.
(i1) Obtain mean and variance of X.

(b) The probability that A hits a target is

é and the probability that B hits it is

%. What is the probability that the

target will be hit, if each one of them
shoots at the target ? 3
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(¢ If PA = 026, P (B) = 0.35 and
P (A and B) = 0.14, what is the value of
PAorB)? 2
3. (@) A binomial variable X satisfies the
relation :
9P[X=4]=P[X=2]
when n = 6. Find the probability of

success. Also, find mean and variance
of X. 4

(b) Let X1,Xo, ........ , Xn be random sample of

size n from a distribution with p.d.f. :

_8x*t; 0<x<1,6>0
f(x,e)—{ 0 ; elsewhere

Obtain a maximum likelihood estimator

of 0. 4

(¢) I single letter is selected at random
from the word ‘PROBABILITY’. What is
the probability that it is a vowel ? 2

4. (a) For geometric distribution : 6
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find :

(1) Mean and variance of the

distribution.
1w P [IX—ZISZ]
(i11) a lower bound for the probability
computed in part (i1).
(b) In an intelligence test administered to
1000 children, the average score is 42
and standard deviation is 24. Find the

number of children having score : 4
(1) more than 60; and

(1) between 20 and 40

[You may use the following values :
¢(O.75):O.7734, (I)(—O.9)1: 0.8,
¢(—0.083) = 0.5331, ¢(—0.09) =0.5359,
$(0.65) = 0.7422]

5. (a) For 10 observations on price (X) and
supply (Y), the following data was
obtained :

*X =130, Y =200, IX*=228,
YY? =5506 and XY = 3467
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Obtain the line of regression of Y on X
and estimate supply when the price is
16 units. 5

(b) The following table gives the number of

road accidents that occurred during the

various days of the week : 5
Day No. of Accidents

Monday 14
Tuesday 15
Wednesday 8
Thursday 20
Friday 11
Saturday 9
Sunday 14

Test whether the accidents are
uniformly distributed over the week at

1% level of significance.
[You may use Xg.m,e =16.81].
6. (a) A factory produces a certain type of

product by 3 machines. The respective
daily production are :

Machine X : 3000 units
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Machine Y : 2500 units

Machine Z : 4500 units

Past experience shows that 1% of
products produced by machine X, 1.2%
by machine Y and 2% by machine Z are
defective. A product 1s drawn at
random. What is the probability that it
has been produced by Machine Y, if the

drawn item is found to be defective. 5

(b) Consider the following joint p.d.f.s :

_12; O<x<y<l
f (x,y )_{0; otherwise

(1) Find marginal distributions of X

and Y. 2

(1) Check whether X and Y are

independent or not. 2

(iii) Find f[fj. 1
Y

7. Which of the following statements are true
or false ? Give a short proof or a counter-
example in support of your answer : 5x2=10
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(1) For two independent events A and B, if
PA) = 0.2 and P(B) = 0.4, then
P(A B)=0.6.

(1) If T is an unbiased estimator for 0,
then T? is an unbiased estimator for 6.

(111) If the moment generating function of
Xis ¥ then E(X) =0 and Var (X) = 64.

av) If X1, Xg, ......... X» 18 a random sample
from a normal population with mean p

and variance o®, then X is normally

distributed with mean p and
variance ¢~.

(v) For a positively skewed distribution :

Mean < Median < Mode.
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MTE-11
FTdeh SUTE hIchH
(&, €1, ut.)
i ureln
S, 2025

Uz uTegeRd : iUt
TAE 11 : Wi 3R wife
qaT ;2 g2 3IferRaT 37 : 50
gIRar : 70%

WS (1) TG 7 FEA A AGE &
(ii) F¥7 9. 1T 6 T HIZ oW J97 FIT
(iii) THTH P 97 GHET G &1
(iv) PRIt BT FI1T FIH Hi AT 78 &1
1. (F) 100 e & WER (kg #H) F AR

SRRl s f=fafed  :

Yerar (kg #) ERCIRG]
0—20 6
20—40 26
40—60 35
60—80 23
80—100 10

YR k1 HIeA 3R | To=ield 1d SHITST | 5
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(@) s ¥ T Ao =M X IR Y ©
3ol S wer ARl My (¢) 3R M, (¢)
&, 1 guig foh M,y (¢) =My (£). My (¢) 1 3
(1) TeIfeT o

fx)=6x(l-x); g<x<1
BN IR Tt Teh Tiiehdl Sl Tetd 2|

2
(%) 9 wifse fd T agf=s R X &1 p.d.f.
frafafea ® . 5

f(x):{ke_3; x>0
0; «x<0

G & 91 &SI
(i) X 1 H1ET IR FEOT A0 i |

(@) A 5 T @8F R RN M i Aifdehal
éﬁTBWWﬁTWﬁﬁQ@W%%I

a8 iRt 91 © o @ea W faemn o, afe
ITH | YE Aed R Ggh A ? 3
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(M afe  P(A)=0.26,P(B)=0.35 3
PA 3 B) =0.14 &, @ P(A &1 B) &

AR e ? 2

3. (%) W& fgm = X, W99 9P[X =4]=P[X=2],

SRl n=6, H WIE A S| TR H

TRl I SHifST | X kT H1ET IR JEROT o

1A HIT | 4
(@) 9 WS foh SHR n o0l Th Agioss
gfdest X, X, X Trefafed wifered

e HoT ol s o T T

_8x%" 0<x<1,6>0
f(x’e)_{% ;o

0 1 SAfereray Wuifod 2Tehetsh AT hifsTd | 4

(77) ¥ ‘PROBABILITY ¥ T& THhd &R

ATg=sd A1 Sl § | 9% WIehal 0 ¥ foh 9%

Teh T (vowel) § ? 2
4. (%) G s 6
-2 0x
P[X=x]=%2; x=0123....
x!
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% fore 3 sifs
() & & T SR TE
(11) P[IX—2|£2]
(i) 9m () ¥ uResfaa wifasear w1 =
IS |

(@) 1000 =<l W fhT 713 Teh offeg &0 1 A
TR 42 3R AFH fa=e 24 €1 Sl &1 98
T 1A it {5t WK . 4
G) 60 T 3ifes ; 3R
(ii) 20 3R 40 = &= T

[

[ 319 freferfera At 1 99 R T ©

$(0.75)=0.7734,  $(-0.91)=0.8186,

¢(—0.083) = 0.5331, ¢(-0.09)=0.5359,
$(0.65) =0.7422]
5. (F) g (X) st gfd (Y) & 10 Jermii & fog

o o o

frfafed st wra fore T .

¥X =130, Y =200, ¥X? = 9288 ,
>Y? = 5506 W XY = 3467

X W Y & GEIEAV W 9 HIC IR
16 $ohTs T o farT gfd FertfaT | 5
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(@) g & fafy= i # 29 areht g geeel

&1 e Trefafed afas 5 S T T 5

fea eSSt e
HHAR 14
AR 15
FHAR 8
ERSSIRECIN 20
AR 11
RUBEIES 9
Tfaar 14
St &IV TR 1% Fedehar TR R gHeAT
e % oAl § ThEHH sifed B |

[T 52, =16.81 1 TAN T Hha % I]

6. () TH Hhaedl U o9 I 3 AfHl gRT STt

21 ofeh e A9 ©

HIME X : 3000 STl
I Y : 2500 SRl
3= Z : 4500 Sh1SAT
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Trsen oTva <unar § fo wefa X g/ ffHa
IR H 1% , WA Y g fAfta sl &
1.2% 3R 94 7 g/ fAfda 3aEl & 2%

T T T | Th SIS Ag=l I Sl ¢

g T T A TS YA A, A TE

HIreRdl 1 € foh =18 Seure weiA Y gr i

g2 5
(@) fAfatea 939 p.d.f. wfFT

f(x,y)={%§ 3?;4?<y<1
() X 3R Y & HHid 5 Jd hif@ | 2
(i) = wifsT fF X &R Y @as § =
T | 2

(iii) f[?] T HIfT 1
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7. Trfafed woHl § ¥ ®E-9 %29 99 91 A9d
g 7 9T S & et H e syufa = gfa-Semxo
e 5%2=10
G & @A wesii A IR B & fau =Afg
P(A)=02 3R P(B)=04 ¥ @
P(ANB)=0.6 gm|
(i) g T,0 & fau & @fa smehes ©,
T%,0* = fq ue fAfued sTmeheten BN |
(iii) afe X w1 Ol Sk WeW & ¥, @
E(X)=0 @R Var(X) =64 gm|

(v) afc Wea p IR TR o° Tel Th JHHE
afe ¥ faw T Agfee  giaew
X, X, X % @ X e p oiR gEm
o’ & WY TIE &Y ¥ dfed ¥

(v) Tk &1 €9 9 fauafid e & fau .
Hed < HIfETeh < agaTh

X X X X X
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