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BACHELOR’S DEGREE
PROGRAMME
(BDP)
Term-End Examination
June, 2026
(Elective Course : Mathematics)

MTE-011 : PROBABILITY AND STATISTICS

Time : 2 Hours Maximum Marks : 50
Weightage : 70%

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

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

(iti) Symbols have their usual meanings.

(iv) Use of calculator is not allowed.

1. (a) Calculate the first four moments and
coefficient of skewness for the following

distribution : 5
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Classes Frequency

2.5—7.5 8
7.5—12.5 15
12.5—17.5 20
17.5—22.5 32
22.5—27.5 23
27.5—32.5 17
32.5—37.5 5

(b) Ten competitors in a beauty contest
were ranked by two judges in the

following orders : 5
Competitor First Second
Judge Judge

1 1 3

2 6 5

3 5 8

4 10 4

5 3 7

6 2 10

7 4 2

8 9 1

9 7 6
10 8 9

Compute rank correlation coefficient.
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2. (a)
(b)
3. (a)
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The mean and standard deviation of
marks in Mechanics and Mathematics
In an examination are given below: 6
Mechanics | Mathematics

(x) W)

Mean 47.5 39.5

Standard
Deviation 16.8 10.8

If » = 0.95, find both the regression
equations. Also estimate the value of

y for x = 30.

If the moment generating function of a
1 2 ,Y

random variable X is [§+get] , find

PX=2). 4

A letter is known to have come either
from TATANAGAR or from
CALCUTTA. On the envelop just two
consecutive letters TA are visible. What
1s the probability that the letters came
from CALCUTTA ? 4
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(b) Data was collected over a period of
10 years, showing number of deaths
from horse kicks in each of the 200

army corps. The distribution of deaths

was as follows : 6
Number of Frequency
deaths
0 87
1 65
2 22
3 3
4 1

Fit a Poisson distribution to the data.

[Given that e %? =0.6]

4. (a) Suppose that two-dimensional
continuous random variable (X, Y) has
joint p.d.f. given by :

fx y):{Gny, O<x<1,0<y<l1

0 , elsewhere

() Verify that jol j; f(x, y) dxdy =1,
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Gi) Find P[O<X<§,l<4<2j,
1’3

PX+Y<1), PX>Y)  and

P[X<1|Y<2]. 6

(b) The distribution of the number of road
accidents per day in a city is Poisson
with mean 4. Find the number of days

out of 100 days when there will be: 4
(1) no accident

(1) at least 2 accidents

(111) at most 3 accidents

(1iv) between 2 and 5 accidents.
[Given that e % =0.02]

5. (a) A sample of 100 batteries tested to find
the length of life produced the following

results : x =12 hours and o =3 hours.

Assuming the data to be normally
distributed, what percentage of batteries

are expected to have life :

(1) more than 15 hrs,
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(i1) less than 6 hrs

(111) between 10 and 14 hrs. 6
You may like to use the following values :
(1) =0.3413, #(2)=0.4772 and
$(0.67) =0.2485.

(b) State Chebychev’s inequality. Hence
obtain the lower bound for

P[-1<X<9], if the EX) and EX?
are 4 and 20, respectively. 4
6. (a) A survey of 800 families with four

children was conducted. The following
results were obtained :

No. of No. of No. of
Boys Girls Families
0 4 32
1 3 178
2 2 290
3 1 236
4 0 64

Test at 5% level of significance whether
boys and girls births are equally
probable ? You may like to use the

following value : xg.%, 4 =9.49. 6

B-2777/MTE-011



(b)

[7] MTE-011
Let X be a single observation from the
p.d.f. :
f(x,0)=0e %:0<x <o

If X>1 is the critical region for testing

H,:0=2 against the alternative
hypothesis H; :0=1, obtain the values
of type I and type II errors. 4

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

(@)

(i)

(iii)

If the regression lines of ¥ on x and x on
y are, respectively, y=ax+b, x =cy+d,

o
then — =

Oy

a

.

If the first four moments about mean of
a frequency distribution are 0, 100, — 1,
35000, respectively, then the

distribution is platykurtic.
The probability of getting three heads

or three tails on three successive tosses
1s 0.25.
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(iv) A policeman fires 6 bullets on a dacoit

and the probability that the dacoit will

be killed by a bullet 1s 0.6, then the

probability that dacoit is still alive is
(0.4)8.

(v) The area under the normal curve within

the ordinates x +3 ¢ 1s 99.5%.
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MTE-011

ATk JUTFET ShTehH
(sft. €. )
L EIGRCRIE |}
I, 2026

(Ufeeh araaehH : )
THEE.-011 : UTiAehar 3R |ifeTent

gHT : 2 yue SIfeHaH 37F : 50
gIiar : 70%

qT: (i) I G 7 BT S §
(ii) 979 1T 6 TF P oW 97 HIfaQ/
(iii) THdPI P 9 GIHT 7 &1
(iv) @R T TN X7 1 STFAN 781 &1

1. (%) frfafed seq & fau 9ea =R Mol 8iR
SERIAT U 1 BT : 5
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i FRARAT
2.5—17.5 8
7.56—12.5 15
12.5—17.5 20
17.5—22.5 32
22.56—27.5 23
27.56—32.5 17
32.6—37.5 5

(@) foieehi g T g gfeifta # g9

gfagfedi =1 Y TR goft Frafafea Fa A % :
faggr fotieres 1 Frotieres 2

1 1 3

2 6 5

3 5 8

4 10 4

5 3 7

6 2 10

7 4 2

8 9 1

9 7 6

10 8 9

ST FEHSY UMk 1A i |
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2. () Fifsrent 3R Tforq <kt Wk TN § 9T TRl oAl

o

1&g 3R Ak fa=em Fefafed © 6

FhT (x) T (y)

HIEY 47.5 39.5

e o= 16.8 10.8

Afe r=0.95 T, @ <A GHILFO @A Hi

ROl A BN x =30 & faw y =
e ot HeTfaT |
(@) afe T agfessh TR X 1 AU b B

5
(%—i_%etj %,T‘h P(X=2) A HINTL 4

3. (F)Wk AW A @ TATANAGAR 9 =
CALCUTTA ¥ fam mn 31 fawd =
Had 3 TerE 18R TA fooi us w® ¥ 98
wifRal # § foh 3 Sl 31s CALCUTTA
9% ? 4
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(W) 200 Ml <l § H YISk <A H WSl HI A

R T S Tl i T&AT o 3RS 10 o6 dh
Tehf3rd fohrT T | 9% sie Tefafed © .

0 87
1 65
2 22
3 3
4 1

FHfhel W @ s fthe wifgw) (fezn w0 &
e 09=06) 6

4. (%) 9 wifsu fe fg-forfa 9aq agfss =1
(X,Y) 19T p.d.f. Fr=fafea ¥ :

6x2y, O0<x<1,0<y<1

f(x,y)={
0 , 39

() WA whifere ok -

j;j; fCx,y)dxdy =1 |
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(ii) P(O<X<%,%<4<2J, P(X+Y <1),

P(X>Y) 3R PX<1|Y<2] =«
T | 6

(@) T I | fafcd Tgeh geesl i 9 & &

S 4 WA Il @ §ed §10100 feA # @
3 fet =t T e sefs 4
(i) =hIE gHS TE EE |

(i) wH Y FHH 2 THAW g |

(iii) =Iferer & 31k 3 gefed g8 |

(iv) < & dfe geed g8 |
(femmng: e *=0.02)

5. () 100 S2fEl & UH gfaest & SrEfwed sl A
% fau feu U qdew § fr=fatea aiom
T AT E : ¥ =12 T AR =3 W | A
ifST for 3fiehe oMM &2 | € df Sl
1 9 WIRIG 1 HITE, o STeh1 T -
G) 15 =0 9§ Al 2,

() 6T TFAR,
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(iii) 10 & 14 =9 & &= B |

(319 fr=fefed a1 939 e Hehd ©
o(1) = 0.3413, &(2) = 0.4772,

#(0.67) =0.2485 ) 6

(@) JegE A9 fafEml 3@ UHR
P[-1<X<9] =1 f=1 ufterg freprfere =fg
EX) 3R EX?) %a3: 4 317 20 ¥ | 4

6. () IR o= & YRER 1 Th Td fHmar Tl

Tr=fafea aftom g fa e .
0 4 32
1 3 178
2 2 290
3 1 236
4 0 64
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5% TIehal TR T TETU hifed foh TS

3R Tefwal & S 1 Tifehdr 99M €1 (379

frafafed 7@ &1 W@ W wwEd § e

To.05.4 = 9-49) 6
(@) 7 wifae fe X f=fafed p.d.f. 9 fo=n =

T U T

f(x,0)=0e *;0<x <o

Tc Hy:0=1 @ fa%g H,:0=2 aiened

& W & fau Hifdw d_9 X>1 T, @

TR I 3R &R 11 Ffedt A Hifse | 4

7. Tfafed wa § ¥ SHE-9 Ho T O I © 2

A I & U U Th Tia 3yufa a1 wfdserem
EfHG q: 10

() 3 y=ax+b I x=cy+d, FW: x Wy

3R y W x TSIV [@E A cy—yz\/§|
c, c
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(i) 9fc TH IRORAT s & WA & GUe T8
IR 3ot SHeT: 0, 100, - 1, 35000 § @ seA
qure B |
(iii) T FHETG fage #t 3IV@ W 4 Foa a1 d=
T2 3T T Wfohar 0.25 ¥

(iv) T ferd, Tk ST R 6 el domr § 3R

T el § ST % WA & WIehdl 0.6 &,
T % T5igT T i wifashar (0.4)° ¥

(v) T JHMEH 9% H 9 Xx+3c & od hl
FAFA 99.5% T |

X X X X X
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