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Jor the questions.

Answer any five questions.

If fﬁ:wxa,i‘izwxv, show that
dt t

i(ﬁxﬁ):fvx(uxf:) 6

dt

If f(X): X+x for - <x<T
i for x=+mw

Show that
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(ii)

Show that positive odd integral powers
of a skew-symmetric matrix are skew
symmetric while positive even integral
powers are symmetric. 4

If A is any real skew-symmetric matrix
such that 42 + I =0, show that 4 is of
even order. 4

2. (a) TFind the median from the following data :

Class Internal | 0-5

5-10 [ 10-15 | 15-20 | 20-25 | 25-30 | 30-35 | 35-40 | 40-45

Frequency | 29

195 | 241 | 117 52 10 6 3 2

6

(b)) 1If F=ae™ —be™, where a and b are

- ¥
constant vectors then prove that ) =nr,

2
2=

6
(c) Find the Fourier expansion for f(x) if
- 5 —rm<x<0
f(x)—{ bR | &
and deduce that
W ke
12—4—?4'?4‘ ....... to °°:'—8“. 8
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3. Qe
(b)
()
4. (@

If the product of two non-zero square
matrices is a zero matrix, show that both of
them must be singular matrices. 5

A pair of dice is rolled twice. Let X denote
the number of times ‘‘a total of 9 is
obtained. FFind the mean and variance of the
random variable X. i
(i) If ;1=x2yz f—_2xz j‘+xz7'l€,
1§=2zf+y]'—x212,
‘ ‘ 2 (_ M)
P _— B
find the value ‘of A AX at
(1,.0, -2). 4

(i) If f(x, y,2)=3x*y -’22, find g rad

f at the point (1, -2, —1). 4
B 620110
Show that the matrix 4=|2 -1 0
0.0 -1

satisfies Cauchy-Hamilton theorem, Hence

the value of 47! and 42. , 6
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(b) h(i) If u=x>-y* v=2xy and x=rcosb,

d(u, v)

=rsin@, find .
y =rsin 3. 0)

(ii) Prove that Jr=1, where

:M’ Jl: a(‘x’y) 3
d(x, y) d(u, v)
(c) Let X have the probability density function
(p.d.f.)
1 —x/2
e . x>0
 § (x)={2 _
0 , otherwise

find its moment generating function (m.g.f)
and hence find its mean and variance. 8

x+
Slatal, HET and v=tan ' x+tan"' y. Show

1-xy

that they are functionally related. So, find
its relationship. i)
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(b) Reduce the matrix A to its normal form where

01 -3 -1

1 0 | 1
o

< Tt | )i

ERIF200

and find the rank and nullity of A. 6

A

(¢) Evaluate j Fdi, where F = xyi +(x2 i3 yz) J

C

and curve C is the arc of =x* -4 from
. (2, 0) to (4, 12). 4
6. (a) Compute the inverse of

it DoR W

| SR S R
3 S . by elementary

1 1 ¢l
transformation method. | 6

(b) Find the half-cosine series for the function
fx)= (x—1)* in the interval 0<x<l.

Hence show that
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(c)

7. (a)

(b)

(c)

(d)

Let 4 and B be the two events such'

that P(4)= % and P(B)= 3. Show that
) P(4UB)2Y,

(i) Y<P(ANB)S %
3+3=6

(i) Prove that (m, %)= 22m1 B(m, m)

(ii) Prove that F(%):J;. 4+5=9

Obtain the Fourier series for f(x)=7zx in
0£x£2. 4
Evaluate [ [ {(v+2) dvdz+(y+2) dzdx+(x+y) drdy}
M
where S is the surface of the sphere
x2+y*+ Z2=4- 4
A five figure number is formed by the digits
0, 1, 2, 3, 4 (without repetition). Find the

probability that the number formed 1is
divisible by 4. 3

L
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