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Bachelor of Science (B.Sc.) Semester—I11 (C.B.S.) Examination
STATISTICS
(Statistical Methods)
Paper—I
Time : Three Hourg [Maximum Marks : 50
N.B. :— All quedions are compulsory and carry equa marks.

1. (A) Define (i) joint p.d.f. (i) margina p.d.f. (iii) conditional p.d.f. (iv) conditiona mean and
(v) conditiond variance of a continuous bivariate probability distribution.

The p.df. of a continuous bivariate digtribution is

ix+y , 0O<x<1
|
f(x,y) = |’ O<y<1
1 0 , dswhee
Find :

(i) Magnd pdfsof X ad Y.
(i) Conditiond pdf. of Y given X =x

(iii) Conditiond mean of Y given X =

N

(iv) Conditiond variance of Y given X = 10

E.
OR
(E) Define :
(i) Bivaiate m.gf.
(i) Bivariate c.df.
(ili) Stochagtic independence of two random variables.
If the rv.s X and Y ae indegpendent, show that cov(X, Y) = 0. Is the converse true ? Judify.

A far coin is tossed three times. Let X take a vaue 1 or 0 according as a head or a tal occurs
on the fird toss and let Y denote the no. of heads which occur. Determine :

(i) the probability distributions of X and Y
(i) the joint probability distribution of X and Y
(iii) cov(X,-Y). 10
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2. (A) Sate the p.df. of Bivariate normd digribution of rv. (X, Y). Find its m.gf. and hence find
means of X and Y. Let X and Y have a bivaiae normd digtribution with means 1 and W,
positive variances s ? and s ?and corrdation coefficient r. Then usng mgf. show that X and

Y ae independent iff r = 0. 10
OR

(E) Sate the pmif. of multinomid digribution. Hence write pmf. of trinomia didribution. Find its
m.g.f. Check whether the variables following trinomia distribution are independent.

A catan dty hes three tdevison channds During prime time ‘on Saturday nights, channd
12 has 50% of the viewing audience, channd 10 has 30% of the viewing audience and channd
3 has 20% of the viewing audience. Find the probability that among eight televison viewers in
the cdity, randomly chosen on a Saturday night, two will be watching channd 12, three will be
watching channd 10 and three will be watching channd 3. 10

3. (A) Let X, X X be a random sample of size n from exponentia distribution. Find the

probability distribution of & X, . 10

i=1

(B) If the joint p.df. of random varigbles X, ‘axd X, is

f (X, XZ)zie((l) ) Xl;g;,:;:()
Find :
(@ thejoint pdf. of rv.s Y, =X,+X, ad Y, = X
X, +X,
(b) the margind p.df. of Y, 5+5

OR
(E) Let X be a geometric varigble with probability didribution :

3t
f(x)=— = =
(x) 2%, X=L23
Find the probability digribution of Y = X2
(F) If X is a gandard normd varidble, find the pdf. of Y = X3,
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(G) FY=|X|showthdt — ¥ <x<+ ¥ x10

_ifm+fey) . y>0
% 0 , €lsewhere

a(y)

where f(X) is pdf. of X a x and ¢y) is pdf. of Y & .
(H) Define :
(i) Satistic and parameter
(i) Random sample
(i) Sampling distribution. 2Y2x4=10

4. (A) Ddfine the chi-square datigic. State its p.df. Find mode of a Chi-square didribution. State and
prove additive property of Chi-square distribution.

(B) Define Fisher's t. Derive its p.df. 5+5
OR

(E) Define F-gdidic. Derive its p.df. Find y'. are hence find mean and vaiance of F-digribution.

10

(F) Given that H = {1, &} is a subgroup of group G = {a &, &, & = 1}. Then 10

5. Solve any TEN quedtions :
(A) Show that cov(aX, bY) = a cov(X, Y).
(B) Fnd k if the joint pdf. of (X, Y) is

ik(x+2y) , 0<x<1 0<y<l
f(x, y) = 1o , dsewhere
(C) Sate the limits of correlaion coefficient r .

(D) If rv. (X, Y) follows Bivariate normal distribution, state the conditiond p.df. of Y given
X =X

(E) If rv. (X, Y) follows Bivariate normal distribution with parameters (W, K, S2 S2 )
°© (3 2 4,9 06) in usud notaion, find the conditiond mean of Y given X = 35.

(F) Write the p.d.f. of Bivariate normal distribution with parameters (W, 1, S2 S2 I)
=(0,0,1,1,r).

(G) If X ~ N(5, 1) then date the probahility digribution of (X — 50
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(H) If X ~ N(u, s?), then date the probability digtribution of Y = a + bX.
() Let X have a pmf.

i& =123 4
f(X):|4 ’ X = Y ] h

fo ., dsewhere
FHnd the pmf. of Y = 2X.

(J) If the mgf. of the digribution of rv.x is M (t) = (1 — 2t)™2, name the probability distribution
of X and its mean.

(K) If X ~B(n, p), i =1, 2 ...n X ae independent rv.s. Then sate the probability digtribution of

g .
a Xi with parameters

i=1

(L) State mean of t-digtribution and comment on its skewness. 1x10=10
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