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The Jigares in the margin indicae fuU nurks
for the questinns.

Answer any ftve questions.

l. drt - -d,(a) If fr=ArA,i=nrt, show that

dr- -, - /- -\fr\ilxn)=frxFxn). 6

rf fG)=[":" t:' -E<x<E
Itt' for x = lz ,

Show that

' *,' = 4 * f . Gt {1*, *- ?"in *}3;t'ln'n)
6

' 
Conld'

(b)



(c) (il Show thhtpositive odd integral powers

of a skew-symmetric matrix are skew

symmetric while positive even integral
powers are symryIemc.

(i, Ifl is any real skew-symmetric matrix

such that Az + I -0. show that I is of
even order.

(a) Find the median from the following data :

Class lntemal 0-5 5-10 l0-t5 l5-20 2U25 25-30 30-15 3540 40-45

Frcqucncy 29 195 241 |1 52 l0 3 2

6

(b) lf l=aent - be-nt , where d and b are

d2v 1 -.
constant vectors then prove lhat 

dt2 
= n'r .

6

k) Find the Fourier expansion for /(-x) if

-/\ f-tt; -tt<x<o/ (rl= <

Ix ;0<x<tr
and deduce that

I I I E2'
--l---L--L 

lat oo=-
l'3'5"d
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J. (a) lt ttre product of two non-zero square
matrices is a zero matrix, show that both of '

them must b9 singular matrices.

(b) A pair of dice is rolled twice. Let X denote
the number of times "a total of 9" is
obtained. Find the mean and variance of the

, random variable X.

k) O lf i= x2yz i -2rr3 j + o2i,
: 

E =z"i'+ yj -x28,

find the value

(1,.0, -2).
"r SQ*n) ^,'4
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lf f (x, y, z)=3x2 y - y3 22, find g rad

lat the point (1,.2, -l).
(i'l

(a)

J Contd.



(b) (, lf u=x2 -y2,v=2ry wrd x-rcos0,

y = r sine, fird al'' "] . 3
a(r, e) '

(i, Prove that JJ'=1, where

t=!,@'l , 1,=d!,.v.) .' 3
d\*, y) d(u, v)

(c) Irt X have the probability density function

(p.d.f.)

-,\ (4"-",'r>o
J \x)=1:l0 otherwise

find its moment generating function (m.g.f.)

and hence find is mean and variance. 8

x+ v5. (a) 11 u=i!* and v=tan-t x+fan-ly. Show

that they are functionally related. So, find

its relationship., .7
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(b) Reduce the matrix z4 to its nomral fomr where

(o I -3 -r)
Ir o I ll

A=l I'^ 13 I 0 2l

[t t-2 o)

and find the rank and nullity of l. '6

(c) Evaluate ! F.dt , where F = ,yi +(x2 + v2) i
and curve C is the arc of Y--xz -4 from

(2, 0) to (4,l2).

6. (a) ComPute the

( | | I rl
l-2 I -l -2 1x=l-o -z -t r 

I

I t I I o)

fansformation method.
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inverse of

by elementarY

(b) Find ttre half.cosine series for the function

f (x)= (x-tY in the interval 0 < x < I '

Hence show that

+.+.+....to*=+
Contd.



(i)

(i,

'7. (a) (,

(tu

k) Let A and, B be the two events such

that P(t)-3f ana e(n)-s/. snow mat

P(AUB)>%

ft< rldnn)<s/r
3+3:6

Prove that p(r, yr)=22^-t B(m, m)

Prove that r(yr)=J;. 4+s:9

(b) Obtain the Fourier series for f(x)-v;s i11

0<x(2- 4

(c) Evaluate ! [r{(' * ") 
ar a' * (t + z) dz dx + (x t v) dx dvl

where ,S is the surface of the sPhere

x2+y2+22=4. 4

(d) A five figure number is formed by the digits

O, 1,2,3,4 (without repetition). Find the

probability that the number formed is
divisible by 4.
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