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(Wr;i!e your Roll No. on the top immediately on recéipr of this
question paper.)
Aftempt six questions in all,
selecting three questioms from each section.
Attempt each section on separate answer sheets.

Section — A

1. (&) Prove that every square matrix can be
expressed uniquely as a sum of Hermitian
and a skew-Hermitian matrices. 3

(b) Find the rank of the matrix
1 -1 1

-3 1 -4
7 -3 -9 3
4 -2 5
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(a)

(b)

(a)

Find the characteristic equation of the

matrix

A

2 -1°0
I 21
-1 0 3

and hence compute its inverse.

' Deﬁne the following :

(1) ' Divergent sequence
(i)  Oscillatory sequence

(iii) Bounded sequence

Give one example of each of these.

Show that lim n!™ =1
n—C

3, 1'%

4%

State Cauchy’s n'" root test for the

" series.

- convergence and divergence of a +ve term



(b) Test for convergence the following series :

) © n+l —\/n -1
i X ‘ 3
n=1 n
.. log2 Jog3 log4d :
4. (a) Show that
' py ym—t 4 yn—1
2B(m, n) = J‘ (—l;x)m—ﬂ, dx 4
. ’ 0 . .
(b) Evaluate
/2 2
(1) f sin x dx x' sinx‘x}sinx.dx 3
. 0 0 . -
(i) J e dr. 2
; .

5. (a) When the region of integration A is .the
triangle bounded by y = 0, y =xandx =1,
show that '

g } (m 3@ :
Jax2 - 2 -2 |Z
[ j 4x< - y* dxdy 3 [3_+ ZJ 4%
- A i
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(b)

(a)

(b).
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evenis AL A, ... A

Show that

JJJ dxdydz  n?
\/I —x?—yi-7? 8

the mtegral being extended to all the + ve

values of the wvariables for which the

expression /1 —x2 - y? - 22 is real.

Section - B

Prove that for n arbitrary independent

n

4

P(AUAL.. UA ) +PA)PA).... P(A )= I |

: i
and hence with P(A) =1 —TE :1=1,2....n,

fmd the value of P(Alquu....uAn).

A card is drawn from a pack of 52 cards.
Find the plobabllm of gettmg a kmg or a

heart or a red card.



(a)

(b)

1255

(©)

(a)

A dlscrete variate X asqumes three values .

9
-3,0,4 and P(X = 0) If E(X) = ﬁnd

P(X =—3) and P(X = 4). o 3

Show that for the binomial distribution with

parameters n and p,
: . dp
Wy =pqinrp _+ dp

In a poisson frequency distribution,

$a

frequency corresponding to 3 successes is

§ times frequency corresponding to 4

successes. Find the mean and standard -

deviation of the distribution. ) 2

Show that for a normal distribution with
mean p and standard deviation o, even

order moments about mean are given by

Mo =02 (20 D) py, 5. 5

5 | P.T.0.



(b) Fit a straight line to the data taking x as the
dependent variable :

xy
1
3 2
4 4
6 4
8 5
9 7
118
14 9

9. (a) In a distribution exactly ndrmal, 10.03% of
the items are under 25 kilogram weight and

89.97% of the items are under 70 kilogram

- weight. What are the mean and standard

deviation of the distribution ?

(b) ]f dx -5y +33=0
and 20x -9y —107 = 0
are the two lines of regression_, find
(1)  the mean values of by and v.

(i) the correlation coefficient.

- 1255 . 6



10. (@) A die is thrown 264 times with  the
following results :

No. appeared
on the die : 1 2 3 4-5 6

Frequency : 40 32 28 58 54 60

Show that the die is biased. 4Y4

(b) A certain stimulus administered to each of
the 12 patients resulted in the following
increase of blood pressure :

" 5,2,8,~1,3,0,-2.1,5,0,4and 6.
Can it be concluded that the stimulus will,

in general, be accompanied by an increase
in blood pressure 7 - ' 4'

[Given that if

1

L 2
f(t) @ f exp (~=x</2)dx,

0
then {1.28) = 0.3997
f(1.43) = 04236

x2 for S d.f at 5% level = 11.07
to.as (11)=2.201].
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