Total No. of Printed Pages—19
2 SEM TDC STS G 1 (N/O)

2020

STATISTICS
( General )
Course : 201
( Probability and Distribution )

The figures in the margin indicate full marks
for the questions

{ New Course )

Full Marks ; 48
Pass Marks : 14

Time: 2 hours

. 1. U Seace A SRiea 1x5=5

Select the correct answer :

(@) I ASE B omom@R G =, oA

If A and B are mutually exclusive
events, then

i) PAUB)=0

(i) P(AU B)= P(A)+ P(B)
(iii) P(Au B) = P(A)+ P(B)- P{An B)
(iv) PAUB)=@
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(2)

(b) I X GBI W T W, (=B E(tF) T

If X is a random variable, then E(t*) is
known as

(i) Ak e
mathematical expectation
(i) Tlo-F Tom
moment-generating function
(iii) >EfAe-w=% T
probability-generating function

(iv) SRR SHIRCIRHI
All of the above

(c) b1 oM IBR NG = 40 W oppey = 36,
9% 3BT -3 T 27

A binomial distribution hag mean = 40

and variance = 36, its value of g would
be

{ij) 003
(i) 0-01
(iii) 0-225
(iv) 09

5
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(d

(e}

20P/7 95

(3)

o I8 o 3G N SR =,
L]

The normal distribution is a limiting
form of binomial distribution, if

i) n—=o, p—0
(i) n=0, p—q
fiiif n—>e, p>n

(iv) n — oo, p LA q RUATOIRE F T2
Neither p nor g is small

M x F y o1 77 Rivew e voreq e
IR Fo 4 B (x) ¥ P,(y) W, (@ Fize
A IS To | '

If B(x) and P,() be the marginal
probability functions of two inde-
pendent discrete random variables x
and y, then their joint probability
function is

i) Plx, Y= Pl(x)'- Py
(i) Plx, Y = F(x)
(i) P(x, y) = P,(y)
(i) 87T oIS T

None of the above

{ Turn Over }
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2. R PSR b TeI fm 2x5=10

Answer the following questions in brief :

(a) OIRG Ja1 qcFercs A e T 2 | g g

(b)

(c)

(d)

(e)

20P/795

CIRIR SiBifee fefg 1 |

Four coins are tossed together. Find the
probability of getting two heads.

Rerem Fome bz f

State the properties of distribution

-function.

PT35Sl 4oy Tawor fordT | TR
ATETCR30! 6 5 2

Write down the probability density
function of the normal distribution.
What are its parameters?

T A ST Sorrepe 2w |
State the central limit theorem.

A TRl T fercan s e 2

What do you wunderstand by joint
probability function?

( Continueqd )
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3. (q) @ forn : ARE SR, o[RS wfedan,
A Fogo! e AR=RE Fogo! T |

ok s d 21
I P(A]—2, P(B) > P(An B) 3 =,
(st3 P(A|B) 9% P(Au B) fefg w1 | 4+4=8

Define : random experiment, repeated
trials, pairwise independence and
mutual independence of events.

1
3
find P(A|B) and P(Au B).

If PA) =2, PB)=L, PAnB)=1, then
2 4

¥/ Or

(b) STOIRER IS SABR g ferat o oM 41 |
GBI 09 #1661 T e fofbr 3o 7 =R |
TR [ R T A e b R |
TCATO! 961 QTR0 387 (/K e w2 4+4=8

State and prove the theorem of total
probability. A box contains 5 black and
3 white balls. Two balls are drawn with
replacement. What is the probability
that both the balls drawn are of the
same colour?
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4. {(a)

()

20P/795

(6)

Rt I wo1%, RS TNy o w@
TBIRS SR T )@ A | SRfdew v X1
TS TG Fo 2
f=kxl-x)e*,05x<1
k-3 W [y 391 9 IGTOR TWwI iy e
oA Ay T4 | 3+7=10
Define continuous random variable,
probability density function and
probability mass function. The
probability density function of a
continuous random variable x is
S =kx(l-x)e*,0<x<1

Find the value of k and determine the

arithmetic mean and variance of the
distribution.

%A/ Or

MR eremn o & w2’ X o Y 50!
TYET B W, (8 oI I

E(X +Y) = E(X) + E(Y)

{1 6T SR RS ITA 43T IO Doy
TR X:
X : -3 6 9
P(X) : l l l
6 2 3

E(X), E(X?) 9= E@X +1)23 T Sfyeqy |

S+5=10
( Continued )
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20P/795

(7)

What do you mean by mathematical
expectation? If X and Y are two random
variables, prove that

E(X +Y)=E(X)+E(Y)

Let X be a random variable with the
following probability distribution :

X : -3 6 9
1 1 1

Pi = = =
%) 6 2 3

Find E(X), E(X?) and E2X +1)2.

FETR =8l Bray IR Rem 3% o A
%A Pt 01 P I wgefee T
fAfy 791 9= TR 9 Ty wF R A
%9 | 5+5=10

Derive Poisson distribution from
binomial distribution, clearly
mentioning the conditions involved.
Obtain the moment-generating function
of exponential distribution and find its
mean and variance. ' '
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S/ Or

(b) TRIFS T IGT MRT Tl B | e
3T FIRPRAR SRR P | crafvet W
T B 1 W @b e e X3y 40
TF TE R s m we
PA0-bsX<40+b20-95 1w, o3
CRIXTHST SPIST 1 SERS b3 T e 347 |

4+6=10
Give the mathematical form of
standardized normal distribution. State
the area properties of this distribution.
Write, Chebyshev’s inequality theorem.
Let X be a random variable with mean
40 and standard deviation S. Use
Chebyshev’s inequality to find the value

of b for which
PA40-b<X<40+1)20.95,

6. X IF Y I TP o w3 fop RR
P(X =0, Y=0)=§; PX =0, Y=1)=l;

1
X = Y=0=~' = = -5
PX =1, ) g,P(X LY 1)_5

¥ QY TR Rerem ot e o |
(@) X 9% Yamen@amﬁmﬁwqm
g w1
(b) x—aaﬂﬁmmﬁmﬁwmﬁchw,ﬁm
uRRY =1 5
20P/795 ( Continyeq )
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Two random variables X and Y have

2, _ . |
P(X=0,Y=0) = PX=0,Y =1 =
PX=1Y=0=%PX=1Y=1=2
9 9
Construct a joint probability distribution
table.
(a) - Find the marginal probability
distribution of X and Y.

(b) Find the conditional  probability
distribution of X, given Y =1.

20?/795 ( Turn Over )
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( Old Course )

Full Marks : 80
i I SOl
Pass Marks : 32

Time: 3 hours

1. % T M Sfeyy -

Select the correct answer :

1x8=8

(@) R 35T T SR apmpge STRETH 25

(b)

20P/795

The relation between
variance of binomial distri

i) Q> PR
mean > variance

(i) TG < HI9
mean < variance

(i) Y = 5]
mean = variance

(iv) 4 < A9
mean < variance

9B ST S SRR T

mean and
bution is

The probability of an impossible eyep, is

(i) 1
(i) 0
(i) -1
(iv) SR 9bre =y

None of the above

( Continy, ed
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© T A TF Ay T R=R IMFS w61 =7,
(903 P(A; U Ap) 2R

If A; and A, are two mutually exclusive
events, then P(A; U A,) is

(i) P(A;)+P(Ay) - P(AAp)
(ii) P(A;)+P(Aj)
(ii) P(A1A2)

(iv) S°RT 9IS 7Y
None of the above

(d) A TR [F T A3 IR P(A) ta

The px}:bability of the complementary
event A of A, given by P(A) is

(i) 1-P(4)

(i) {1-P(A)} ©F 5%
Less than {1 - P(A)}

(iii) {1— PlA)} T Trel
greater than {1 - P(A)}

(iv) ST @18 7Ry
None of the above

( Turn Over )
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fe) 3t a 9B = W, (@ E(q) 7]
If a is constant, then E(q) is

20P/795

fi
(@)
(i)
(iv)

1
a
0

-1

TR TR Carg
The height of a person is

fi)

(@)

(iid)

(iv)

1 SRR AT o

a continuous random variable

b1 R T v

a discrete random variable

WWW@W,W%W

boe8 W

neither discrete random variable
nor continuous random variable

Riter @ wfifven s wore

discrete as well as cop

tinuoys
random variable

( Continueq )
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(g) 2 3% far I MR SR =W,
T

The normal distribution is a limiting
form of binomial distribution, if

(i) n—=ow p—0
(i) n—-0, p—>g
(iti) n—>e, p—on

(iv) n— o, p AR q AL FF T2

Neither p nor g is small

(h) T X GO A AORE AR 55F =W, (03 TN
- T 27
If X is a Poisson variate with parameter

A, then the moment-generating function
of Poisson variate is

(i) ex{e"‘ -1)
(i) ei}.(e' -1)

t
e.'l.(e -1)

(iv)

Turn Over
20P/795 ( 2
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2. S IV/R 7Y Tl fam : 2x8=16

Answer the following questions in brief :

(a) IqPR T iE Frdi <GB PR vee
o Rt I = =2

Define random variable. When is a
random variable called discrete?

(b) < wRTe THEH TN @ MWYR
renfre T+ A 511 |

Find the expectation of the number on a
fair die when thrown.

(c) oS AR e forgy -

Define the following :
() oo R
Sample point

(i) T < mm

Random experiment
(i) *R>oR e B

Mutually exclusive event

(d) RIROR ARy w7z oy |

Write the statistical definition of
probability,

20P/795 ( Continueqd )
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(e) b1 et IGR I WY BIF PRI T 6 HE
4 TW, (08 9B S99 (RN SRS 7 2

If mean and variance of a binomial
distribution are 6 and 4 respectively,
then what is the probability of getting a
success?

(n TEIerE IR I R g@ e

What is meant by conditional
probability?

(g) 2PN T TEIRC g Fowco! Bran | WA
A1 [ 5 2

Write down the probability density
function of normal distribution. What
are its parameters?

() ofi 2P o R aw RierR D!
o B TR R X W, (@ X A PR
241 FBIfReT IGTHR W forar |

If X denotes the number of printing
mistake at each page of a book
published by a reputed publisher, then
write the name of the probability
distribution followed by X.

20P/795 ( Turn Over )
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3. TR R T P 2hR T
Answer any two of the following que

7x2=14
stions :

fa) <B1 W T X SRSl I wors gy

[E{:

A random variable X has the
probability distribution :

following

XTIW 0 1 2 3
Value of X
X 0 k 2k 3k
XATA 4 5 6 7
Value of X '
X %k K 22 p24k
) k3 I9 Ry 1
Find k.
(@ E(X)3 IW Ry 317 |
Find E(X), 3+4=7
(b) wmmmaaﬁﬁvﬁa%ﬁww
3% Refy 31 3+4=7
Derive  Poisson distribution from

binomial distribution,

tioning the conditions involveq,

20P/795
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(c) o= o1 TIF TOZ <o I & @2

A S B 01 ¥97 WA W, (@ 40T 90
m__
What is meant by mutually exclusive
events and independent events? If A
and B are two independent events, then
prove that—

(i) A ¥ BS 93 X3;
A and B are also independent;

(i) A BS¥eFRT|
A and B are also independent.
31%+3%=7

4. (o) AT AGPIR ESY Sorgrom IR o 341 1
ol e RTw WM A | T PR @R
grenfie W P 30 | 4+4=8
State and prove the additive theorem of
mahematical expectation. Two dice are

thrown. Find the expected values of the
sum of numbers.

(p) SR W= Rtw mke s i
AR I 11 X 961 2 v, R
TP 12 UF T3 Room 4. weo R
wﬁ@ﬁﬁw:

Define mathematical expectation for
discrete and continuous random

20P/795 ( Turn Over )
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variable. X is a normal variate with
mean 12 and standard deviation 4. Find
out the probability of the following :

(i) X>20
(i) X <20
- f =g (Given that)
PO<Z<2)=0-4772 5+4=9

5. (a) °F®% 3B A& @ | IBNER TG @ PR
fAefg =1 | 3+6=9
Define Poisson distribution. Obtain

mean and variance of Poisson
distribution.

(b) AT SPHOR B Bl w11 3
951 T 5 X7 e 40 o Y% Roeim
5 Y PA0-b<X<40+b>0.95 =,
(o08 (OIIRTHIR SIS Tas b3 e ey
e il 4+5=9
State and prove Chebyshey’s inequality.
Let X be a random variable with mean
40 and standard deviation S. Use
Chebyshev’s inequality to find the value
of b for which

P(40—bsxs40+b):30.95

20P/795 ( Continued )
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6. X% Y Rien s voed (MY iRl Reremis!
were far (TR :
The following table represents the joint
probability distribution of the discrete
random variable (X and Y) :

;’f 1 2 3
1 1

1 E g 0

2 0 1 1

9 5

3 1 1 2

18 4 15

(@) XoF Y3 2RF Rews ffa w311

Evaluate marginal distribution of X and
Y.

(p) Y Tafeem Remm fdfs 7 fan wm=

X=2.
Evaluate the conditional distribution Y.
Given X =2. 3+4=7
%* % %
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