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B. SC. (MATHEMATICS) (BSCFMT)

Term-End Examination

June, 2026

BMTC-101 : INTRODUCTION TO PROBABILITY

AND STATISTICS

Time : 2 Hours Maximum Marks : 50

Note : Question No. 1 is compulsory. Attempt

any four questions from Question Nos. 2
to 7. Non-programmable scientific
calculator is allowed. All the symbols

used have their usual meaning.

1.

Which of the following statements are true

or false ? Justify your answer. 10

(1)

(i1)

For any two events A and B, P (A U B)
cannot be greater than P(A) or P(B).

The algebraic sum of deviations of a set
of n values from their arithmetic mean

is n.
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[2] BMTC-101
(i11) The mean and variance of the binomial

distribution :

X 20—x
ZOCX(%j (%j  x=0,1,2 ..., 20

are 10 and 5 respectively.

(1v) If the correlation coefficient between x
and y i1s — 0.60, then the correlation
coefficient between 2x — 1 and — 3y + 5
will be 0.60.

(v) IfX~N (0, 1), then the value of

P[-32<X<0]

will be 0.5.
2. (a) Let the joint probability mass function

of Xand Y be : 5
X+Yy
—= x=123and y=1,2

fie, ) =1 21 y

0 , otherwise
Find the marginal pmf of x and y. Also,

find the mean and variance of x and y.
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(b) A die is thrown 60 times with the

following results :

Face Frequency
1 8
2 7
3 12
4 8
5 14
6 11

Test at 5% level of significance if the die

1s unbiased.
[Given  1is

f7y = 14.07).

1) =11.07, 3{) =1259,

5

Construct both ogives with the help of
data given below :
Class Interval Frequency
0-5 15
5-10 17
10-15 20
15-20 16
20-25 10
25-30 2

Estimate the median from the graph. 5
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(b)

(a)

(b)

(©
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Products produced by a machine have
3% defective rate. What is the
probability that the :

(1) First defective occurs in the fifth

1tem inspected.

(1) First defective occurs in the first

five inspections. 5

For a positively skewed distribution,
the Pearson’s coefficient of skewness
1s 1. If the standard deviation i1s 5, what
will be the wvalue of third central

moment ms3 ? 2

Prove that Poisson distribution 1s a
limiting case of binomial distribution. 3

A sample of 100 items is taken at
random from a batch known to contain
40% defectives. What is the probability
that the sample contains : 5

(1) at least 44 defectives ?

(i1) exactly 44 defectives ?
[Given 1s
P[0<Z<0.7143] = 0.2624,
P [0 <Z <0.9184] = 0.3208,

P[0<7Z<1.2347] =0.5]
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5. (a) Let X be a random variable with density
function f(x) =6x (1 —x),0<x<1. 5
(1) Check whether fis a pdf or not.
(1) Find its cdf.

(i11) Compute P XS1 lSXSg .
2|3 3

(iv) Find 2 if P [X < k] =P [X > E].
(b) If X 1s a random variable having

binomial distribution with mean 2.4

and variance 1.44, find P [X > 5]. 5

6. (a) A problem is given to two students A
and B. The odds in favour of A solving
the problem are 6 to 9 and against B
solving the problem 12 to 10. If A and
and B attempt, find the probability of

the problem being solved. 5

(b) The scores obtained by 9 salesmen

of a company 1in an intelligence
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test and their weekly sales are given as

below :
Test Weekly Sales
Salesmen
Scores (in’000 %)

A 50 30

B 60 60

C 50 40

D 60 50

E 80 60

F 50 30

G 80 70

H 40 50

I 70 60

(1) Obtain the regression equation of
sales on intelligence test scores of

the salesmen.

(11) If the intelligence test score of a
salesman 1s 65, what would be his

expected weekly sales ? 5
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7.

(a)

(b)

[7] BMTC-101

The weekly sales of two products A and

B were recorded as given below :

Product A Product B
59 15
75 20
27 12
63 31
25 33
28 28
52 22

Find out which of the two products
shows greater fluctuations in sales. 5

Let X and Y be jointly distributed with
pdf :
1

1+xy), | x|<1|yl<1
fo vy (x,y) = 4 09 IXI<IY

0 , otherwise
Check whether X and Y are

independent. Also, determine the

conditional distribution of Y for X =x. 5
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BMTC-101

ot, TE, -, (TUTe) (7.9, -9 %, UH.ET)
L EIGRCRIE |}
S, 2026

ot uH. 2 -101 : WifreRar 3T wifisrent
T U

AT ;2 HUS AR aH 3T : 50

TFig: TG 1 FA AAF &1 G G. 2 G 7 TH B
TN FvT 8T FHIfaT/ faar GHE are a7
HTHRASX FHT FAT F GHA &1 GEHdA P 7Y
qmEr &1

1. Treafafed womi § 9 HH-9 F99 T a1 39T 82

YA I & SR IS | 10

@ fedl @ wemei A ¥R B & fag,

P(A U B), P(A) &1 P(B) ¥ =ffuss & &
Hehell 1
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(i) n T % T TH=T Hl 3T GHR T §
fe we fomeml &1 SiSFUE dRTRA n

BT |
. 1 X 1 20—x
(iii) fgue s Zocxbj (Ej x = 0, 1,
2, ,20, T {1ET 3R GO HETT: 10 3R
5 BT

(iv) afE x R y & o= Teqw== T — 0.60 T
W2 — 13— 3y + 5 H o Geq=ry
U 0.60 TR

(v) ICX~N(@©, 1% @ P-32<X<0]
T 0.5 BT |

2. (m)m?ﬁﬁq%XﬁIwamﬁw

S el FEfared § ¢
X+y
' Xx=12,33R y=12
F(xy)= y=
o, T
x 3R y & I pmf Fd HIfTC x 3T y &
e 3R YERr o} J1d SR | 5
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(W) T GE 60 IR 3BT Sl § iR f=fafed
oM g9 ¥

T EILE RG]

8
7
12
8
14
11

SO W DN

5% Wdhal TR W YeIu wifse o gran
s ¥ [feEm ' ) =11.07,

16y =12.59, {7y = 14.07] 5
3. (=) frafafeq stfwst & fau S 96R & dro
b Wifau :
Cuesnl SRR
0-5 15
5-10 17
10-15 20
15—20 16
20-25 10
25-30 2
I 9 [T ETRT 1 3ThT i | 5

A-1419/BMTC-101



[11] BMTC-101

(@) T T30 §RI1 91 3R] o ©d e &t eX
3% ¥ | a8 Wifgehar =1 ¥ T - 5

() Trieror foan T dial SR e B

3are e § 2

(i) e UrE SR & e § Ugen '

3 fherdt § 2
4. () Th YAIcH® 9T §2d & faq Iowadr ol
TR TUlis 1 ¥ 1 Afg AW faged 5 &, @

T hild S0 ms FIAF FARM 2 2
(@) fag wifGe f& fgug seq, @@ s &1 T

e 91 B 3

(1) T a&g3li & g |, ed 40% e aegsi
% B H YA T, ¥ 100 I HT TH Ffaest
A=A TeRTeT Il § | a8 Wifarhan a1 © o

5
(i) FE-Y-FHH 44 IEC B S ?

(ii) 3 44 THC BE B ?
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[fen e :

P[0<Z<0.7143] = 0.2624,
P [0<Z<0.9184] = 0.3208,
P[0<7Z<1.2347] =0.5]

5. (%) "M o fh x, =9 ®ed flx) = 6x (1 — %),

0<x<1 Al TH AGDH =R |
(i) e wifSe f& 98 pdf T =1 7= |
(11) Cdfaﬁﬁml 5

1
(111) P{XSE

%SXS%}WWI

(iv) k 9 isq T afg P [X < k] = P[X > K]
(@) e X T fgug sz &1 agf=s = ¢ o
e 2.4 3R YO 1.44 T AP [X > 5] @
HIfSTT | 5

6. () T T < Toranfeidi A @R B &1 8 i &
fou < St ®1 A & 9HE B i & fau
HTed 98 H 6 3K 9 § S@fk B & THE &
Fh o offed foauar § 12 3R 10 1 3t A
3R B SHI 999 XA € o 99 & o S
EARIRENIRIFICAIE 1) 5
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(@) T HA & 9 fasharsli & T gfg e §

I 37h] 3R ITh! ATifgeh forshl ¥ Traf-erd

foshdt | TURU SR | WEA(GH oot
000 T #)
A 50 30
B 60 60
C 50 40
D 60 50
E 80 60
F 50 30
G 80 70
H 40 50
I 70 60

() foshamsd gra &t TE fast 1 gfg wiam
3Rl T GHISIO GHIHT0T JTd hifSd |
(i) afc s foshar & gfg wem # 65 7
g @ SHR! gty wradfess ot
Bt ? 5
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7. (®) T IR A 3R B & Ararfes fosnt fewre
1 T8, S frfafea © .

A A 3d< B

59 15

75 20

27 12

63 31

25 33

28 28

52 22
Ig d1 ST foh ST IRl § 9 hiA-9 IS
w1 forenl # a1feres SAR-<ig@ § 2 5
(@) #F s fe X R Y 999 dfeq € &R

37T pdf Frefafea § -
1

fox vy (X, Y) = 7 L) Ix|<L]yl<1

0 , 3=
S HIST & X AR Y w6 €0 @Y
F X = x & fau wufgey e o J@
Fifew | .

X X X X X
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