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BACHELOR’S DEGREE
PROGRAMME
(BDP)
Term-End Examination
December, 2025

(Elective Course : Mathematics)
MTE-11: PROBABILITY AND STATISTICS

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

(i) Attempt any four questions from
Q. Nos. 110 6.

(iti) Symbols have their usual meanings.
(iv) Use of calculator is not allowed.

1. (a) The marks (out of 100) of 25 students in
an exam are given below : 6

40, 65, 57, 12, 26, 42, 75, 49, 50, 35,

52, 42, 15, 70, 63, 40, 38, 56, 60, 70,

51, 15, 44, 42, 22

(1) Prepare frequency distribution of
the marks. Take the first class
interval as 10—20.
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(1) Construct ‘less than’ and ‘more
than’ cumulative frequency

distributions.

(i11) Estimate the proportion of students

who got :
(A) less than 50 marks.
(B) more than 70 marks.

(b) An incomplete distribution is given

below : 4
Class Frequency
0—10 10
10—20 20
20—30 ?
30—40 40
40—50 ?
50—60 25
60—70 15
Total 170

Find out missing frequencies if median

value 1s 35.
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(a) In a certain distribution, the first four

central moments are 0, 16, —64 and 162
respectively. Calculate b, and by

coefficients. Check whether the

distribution is skewed. 3

(b) A and B appear in an interview for two

(©

vacancies for the same post. The

probability of selection of A is % and

that of B is g

Find the probability that :

(1) both A and B will be selected.

(1) at least one of them will be

selected.

Let p.m.f. of a random variable X is :

3—x
x)=——; x=-1,0,1,2
f(x) 0

Calculate E(XX) and EX?). Also, find
E[(4X+5)Z]. 3
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(a)

(b)

(©
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Show that the moment generating
function of the Poisson distribution
with parameter m 1s : 3

My (8) = ™

The height of students follows
approximately a normal distribution
with mean 155 cm and standard
deviation 5. Find the probability that a
student at random has height : 4

(1) less than 150 cm.
(1) between 150 cm and 160 cm

(You may use ¢ (1) = 0.1587 and
¢ (1) =0.8413.)

Let X;,X,,.....,X,, be a random sample
from a distribution with density

function : 3

le_x/e; 0>0,x>0

f(x)=16

0 ; otherwise

Show that }_(:lZXi 1s an unbiased
n

estimator for 0.
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(a)

(b)

(a)

[5] MTE-11

Suppose a bivariate random variable
(X, Y) has the joint density function: 5
2,.2
flx,y)=4xye ® ). x>0,y>0.
(1) Find the marginal distributions of
Xand.

(1) Find the condition distribution
X
f(=).
Y

(i11) Show that X and Y are independent.

If X;,X,,.....,X, 1s a random sample of

n
size n from a Poisson distribution with
parameter m, then find maximum

likelihood estimator of m. 5

Let X;,Xo,....,X, be a random sample
from a normal distribution N (u, 1)

whose p.d.f. is given by : 6

1 2
1 —S&-p
f(x)=—=e 2 ; —0<X <<

J2n

Obtain critical region for testing
Hy:p=py against H;:p=p; (1 >pg)

using Neyman-Pearson lemma.
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(b) The following data are about the sales
and advertisement expenditure of a

firm : 4

Sales (in Advertisement

crores of %) expenditure

Mean 40 6
Standard

o 10 1
deviation

Coefficient of correlation (r) = 0.9.
(1) Obtain two regression equations.

(1) Estimate the sales for a proposed
advertisement expenditure of T 4

crores.

6. (a) Let X a be mnegative exponential
variable having probability density
function : 6

l -x/2,

f@y=12°

0 ; otherwise

x>0

() Find mean () and variance (c2)

of X.
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(i1)) Obtain the lower Ilimit of
PUX - u| < 30] using Chebyshev’s
inequality.
(111) Compare (i1) with its exact value.

(b) A random number generator produces
U (0, 1) random numbers are as

follows : 4
Class Frequency
0—0.2 8
0.2—0.4 6
0.4—0.6 9
0.6—0.8 9
0.8—1.0 8

Apply Chi-square test that random
numbers come from uniform
distribution at 5% level of significance.

[You may use ¥ 05,4 = 9-488 ]
7. Which of the following statements are true

or false ? Give a short proof or a counter-
example in support of your answer : 10

(1) Weather data recorded by the
Department of Meterology and used by
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the investigator for writing a Ph. D.
thesis, 1s primary data for the

Investigator.
(1) If a card is selected from a well-shuffled

deck, then probability of drawing a king

18 —.
13

(1) If the wvariables X and Y are

independent, then the -coefficient of

correlation between them is 1.

(iv) The expectation of the number on an

unbiased dice when thrown is z

(v) The variance of binomial distribution

1
with parameter (5,—] 18 é
2 4
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MTE-11
ETdch AT hTehH
(&, €t, dT)
a aireT
fegwT, 2025

(A== UTgTeRy : TIUTA)
A E -1 : WifeRar A7 Aifierent

gHg ;2 qU2 SIfeFaH 37%F : 50
gTIRar : 70%

T (i) TG 7 BT AT &
(ii) %7 9. 1T 6 T% HIZ &N J97 FIT
(iii) THdPI P 39 GIHT TG &1
(iv) FHeHASR BT T4 FI7 F1 AT 78T &1

1. (%) Tk TQen § 25 ot & ot (100 § H)
fr=fafea g : 6
40, 65, 57, 12, 26, 42, 75, 49, 50, 35, 52,

42, 15, 70, 63, 40, 38, 56, 60, 70, 51, 15,
44, 42, 22
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(i) 3T T TRARAT 92 TR HIFTT | T&eT
o AT 10-20 AT |
() ‘9w R ‘T oAfuE’ TEE TReRAT
ST i TIAT HITIT |
(iii) =71 foenféei &1 wAMuE I@ S,
IERER

(A) 3% 50 A HA |

(B) s 70 ¥ 31feres €1

(@) frefafed stqul e «fife 4

il AREAT

0—10 10

10—20 20

20—30 ?

30—40 40

40—50 ?

50—60 25

60—70 15
R 170
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Ifg Witk 35 ¥, @ W IR ¥
SIS |
2. (F)TH foRW s H, w8 @R HFA S
HE: 0, 16, —64 3R 162 ¥ TUIF b, IR
b, T HIWC | SiTa HIFC fof e a0 T =1
T | 3
(@) A 3R B % & 18 R 3 fem @i & forg
TR | 3ufeed Bd €1 A & I &

iferehd % T 3 B & =¥ &I Wifgehdn % Tl

I I Iehal 1 hiferd o : 4
() A 3R B i 1 ==F M |

(i) 379 ¥ %Y ¥ FH T &1 F949 2|
(1) AM fifSe fe agfess = X &1 p.m.f. :

f(x)= 31—0x; x=-1,0,1,2
T OEX) 3t EX? @ =i
E[(4X+5)2} off T HIFAT | 3
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3. (%) TVMEY fF m Y@ Al Sl deq &1 ATl
S HE My (1) = ™D B 3

(@) faanféei &1 @@ 155 cm W= SR 5 AMS

foae™ ol T sied & WfAhed 1 98
iR T wifeT R T agesa 9 e
foremedt =t TaE - 4
@) 150 cm ¥ FAE T
(i) 150 cm 3R 160 cm & &= ¥ |
[3T9 ¢ (1) = 0.1587 TH ¢ (1) = 0.8413 AT
IR R R § ]

(M "H ol fR ww s i

X, Xy, X, FEfAfEd s wed 9

n
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4. (%) AWM oS o T fg=r agfes® =R (X, Y) &

TR T el 5

2..2
flx,y) =4xye™ &), x>0,y>0
g
() X 3R Y & HHd s A i |

(i) wfstea s f[gjsnaaﬂﬁm
(iii) <9Iz fof X iR Y wa= ¥
(@) A X, X,,....., X, , m Yr=el o) SFEl 52
n SR Y foran 7o = agfess gfaesl §, @
m 1 SATHTY Gfera Tehetsh A1 il | 5
5. (%) " oifST ff X, X,.....,X,,, N (u, 1) 1A
qEa= sied | feran T uw A gfhest
¥ fogent p.d.f. frAfafea © 6

1 2
—(x-w)
f(x)zie2 ;—0 <X <P <o

J2r

Hy tp=p (b >pp) & foes Hy:p=pg
& TI& o Tl THE-YI=EA gHieRt =61 94m
e hifdeh Ja3l ket |
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(@) TH ®H & T IR fagqmm & o ==

frefafen stieel d fey M e - 4
IEEIRETUS]
) fom= w=
ZH)
HIE 40 6
qeeh fa=e™ 10 1

HeHaY N () = 0.9 |
(1) < I W 9T i |
() wEfaa fagmm =9 T 4 e & foau

forspt sTehfera shifeTq |
6. (&) HA ofifSu fof X TH HUTHS SEEIHT ©
fSTHeRT TfEehdl SFcd T ¢ 6
L —x/2,
f(x) = 2@ ; x>0
0 ; e
Tl
@) X & A (p) IR TR (c2) W
T |

B-1770/MTE-11



[15] MTE-11

() VERE  AEfHAT W TN Hh

P[|X—u| 3301 =) f= g femfer

(iii) 9 (i) % HWH H Sk HE G ol

HIfT |
(@) & Agfess §E& St f=tared U (0, 1)
gfese =R fAfig s ¥ : 4
it AR ERAr

0—0.2 8

0.2—0.4 6

0.4—0.6 9

0.6—0.8 9

0.8—1.0 8

FE-oF H YAN Fweh T wifww fw
Tgfesh TEAT 5% TdHhd TR W THIHH
FeT 9 & T ¥

[3TT9 %5 5.4 = 9.488 T T HT Tehd € I]
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7. fAfafed s § § -9 99 99 90 SHA
g 7 9T S & veT H fera syl o wia-sere
IS 10
() HEg fauam g e 7 ™ e
3T99% gNT Ph. D. ifow faem & fere wim

fRa T, oW &% foaw I8 Wafhe sties |

(i) AfS T 3T=B thel g eIl i TSS! & Teh Il

A IS, A T AeINe FeRe i wifehan

%_@Tﬁl

(iii) afg =R X IR Y a7 €, @ ST o9 TeEe
T[Tk 1 BT |

(iv) T SHMMAT TRl Thehd T TR G&AT &t

Jeen ¥
2
(v) w=a (5%} o1 fgug sied 1 TR 2 BT

T

X X X XX
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