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(b) If A be an nxn matrix, show that the 2014
rank of Adj Ais n, 1 or 0 according as -
therankof Ais n, n—-1or less than n-1. STATISTICS
5. Answer (a) or (b) : " 10 ( Major )
(a) If A, Baretwon rowed square matrices, Paper : 3.1
then show that
Rank (AB) 2 (Rank A) + (Rank B) — n Full Marks : 60
(b) Showthat the rank of the product of two Time : 21/2 hours
matrices cannot exceed the rank of
either matnx. | The figures in the margin indicate full marks
for the questions
6. Answer (a) or (b) : 10
(@) Solve completely the system of 1. Answer the following : 1x7=7
equations (a) When is a matrix said to be orthogonal?
2x+6y—4z=0
2x-y+4z=0 (b) State the conditton under which a

system of non-homogenous linear

x-11y+14z=0
7 equations will have no solution.

(b) Find _a solution to the system of linear (c) Define a positive definite quadratic
equations form.
2x+7z=4
3x+3y+6z=3 (d) 1If the rank of matrix A is r, what is the

2x+2y+4z="2 rank of cA (where c is a constant)?

(e} Write true or false :

* K K - | The interchange of rows of a matrix
alters the rank of the matrix.
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(/) Find the rank of 3. Answer any three of the following : 5x3=15
1 23 (aq) If A and B are two square matrices of
01 2 | order nxn and AB = I, then show that
c 0 1 ' BA = 1.
(g Are the ranks of the following matrices (b} If Ais an n rowed non-singular matrix,
equal? Write Yes or No. | 1_ X be an nx1 matrix, B be an nxl
matrix, then show that the system of
1 23 4 equations AX = B has a unique solution.
A={2 3 4 1 _
3 2 4 1 (c If A and B are square matrices of the
- same order, then show that
(012340 adj (AB) = adj A)fadj B)
B - 023410 _ _
“lo 32 4 10 (d) Find the matrices R and S such that
2 2 -
0O 00 0O0¢O R S
-1 2 2
2. Answer the following : 2x4=8 is in normal form.
(@) If matrices A and B are such thét (e) Write the matrix and find the rank of
AB=A and BA=B, show that B 1s each of the following quadratic forms :
idempotent.

L (1 x12 —2xyX4 +2x%
() Show that the inverse of a non-singular

- : (1) 4x12 +x§ - 8x§ +4x;X5 —4x; X3 +8XgX3
matrix 1s unique.

(c Show that if P and Q are orthogonal

_ _ 4. Answer (a) or (b} : 10
matrices, then so is PQ.

(@) If A is an nxn matrix, prove in detail
that the determinant of the adjoint of A

is |A* L.

(d) 1f matnces Aand B commute, show that
A~! and B™! also commute.
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~(b) Obtain Poisson dlstnbutlon as a limiting
case of negative binomial distribution.

S. Answer ettherfa)or (b): - 10

(@) If X, X,,--, X, are n-independent

observations from a distribution with

- p.d.d. f(x} and distribution function F(x),
~_ then find the p.d.f. of—

Yy Y = max(xh Xo, o X )
(u) Z rmn(Xl, le .X&.)._

(b) -If . X .and Y are independent gamma

variates, then obtain the distribution

of £

Y
6. Answer elther (a} or (b) _ l_ B . 10

(a) Let X follow the * standard Cauchy
- distribution. Show that X2 follows

Pal33)

(b) Show that for a normal distfibtition with
mean and variance o , the central

moments satlsfy the relatlon

1-',#.'2,1 =0 (2n 1)u2n 5

* k%
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STATISTICS
( Ma_]or )

Paper : 3.2

Full Marks 60

Ttme . 2% hours

The figures in the margin indicate full marks

- for the questions

1. An_sWer the following questions :

1x7=7

(a) If X .is a Bernoulli random-variable, find

Var(X).

(b) Given that X has a Poisson distribution
- with variance 0-5. Calculate P(X & 3).

(c) Let X—- N(u__, q?_).tStatelwha_‘t 1S E(X — u]__?_.

(d) "'_If X follows Cauchy dlstnbutlon, state

What 1S MS

(e} If the mean of gamma distribution is 3,

what is its variance?. .
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() If X~Bin(m, p) and X ~Bin (n, p), where
X and Y are 1ndependent what is the

distribution of X +Y? (a)

(g If X~ N(u o ) what is the distribution

on=1(X “)
2\ o

2. Answer the folleudhé di.lestiohs . 2x4=8
In an examination, marks obtained by
students in Mathematics, Physics and
Chemistry are distributed normally with
means 50, 52 and 48 with standard
deviations 15; 12 and 16 respectively.
Find the probabﬂlty of sconng total

. marks of: 150 or-more. -

(@)

(c)

(b) State the conditions under which the
~ distribution - of number of printing (e)
mistakes in a page of a book. follows
Poisson distribution.

(c] * State the p.d.f. of Weibull distribution

- and also state the condition under

" which''the Weibull p. d. f reduces to (a)
exponential distribution.

(d} Give an mterpretatwn of the p m f. of
geometric distributiony, 0 o
A15—400/361 i $Continued )

3. Answer any three of the following :

(b)

(d)

(3 )

]

Prove that the recurrence formulae f@r
negative binomial distribution is v -

qf (x, r)

x+r

Sle+lin p=

If X and Y are two independent random

variables each representing the number
of failures preceding the first success in
a sequence of Bernoulli trials with p as
the prob of success in a single trial and

) q as the prob of failure, then show that

Pon -

5x3=15

Obtain the mean deviation about mean

of uniform dlstrlbutlon u(a, b)

IfX N(uc ), ﬁndthe mgf ofX

Prove that binomi'a_l -distribution tends
to normal distribution under certain

cenditions.

4. Answer etther (a) or (b)

Prove that for the blnomlal dlstrlbutlon
the following relatiori holds good :
dur

Hrel = pq(._“""" nryj,_ IJ
dp

10
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