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Answer any five questions.

l. (@ (i) If ¢(x,y.z)=xv?z and 3

A=xzi—xp?j+yz2k,

a3

ox 2oz

[sﬂA ] at the point (2, 1, 1)

find

(ii) 1f z]:sus{xy)f+(3x}*-2x3 );—(3.‘-:+2_'|J‘}IE

"):r,3-:6

Contd



(b)

(c)

2. (a)

(b)
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Two players 4 and B have probabilities 1/7
and 1/8 respectively to win a race. What is
the probability that neither will win? 3

Find a Fourier series to represent x—x2
from x=-x. Hence show that

(i) I A and B are two idempotent matrices,
then under which conditions A+B will
be idempotent ? 3

A1 0 4 0Y"
(i) 1If ¥ 4+ 3 & 4 and A is

non-singular, then find out the value
of X 3

Obtain the Fourier expansion of X§inx as a
cosine series in (0,7 ). Hence show that




(c)

3. (a

(b)

(c)

Prove that the vector function () to have

constant magnitude iff éi.%:ﬂ. 7
(i) Sl-atc and prove Baye's theorem.
2+3=5
(ii) Lelt X be a random variable with p.d.f.
f(x)=c(l-x); O<x<l.

Find C, E(X) and V(X).
142+2=-5

A particle moves along the curve x =4cos’,
y=4dsint,z=6¢. Find the velocity and

acceleration at time r=x/2. 5

Under what condition the rank of the
following matrix 4 is 3 ? Is it possible for

the rank to be 1?7 Why ? 5
2 4 2
3 il &
SR i S -
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4. (a) Reduce the matrix 4 to its normal form

where
2 3 -l I
1 -1 -2 —4
=Eavieope g v b
B 34908 =7
and hence find the rank of A. 6+1=7

(h) (i) 1f X is a random variable with probability
mass function P(X=x)=¢g*p:
x=0,1,2,-0, g=1-p, find mg.l
of X and hence find E(X). 2+2=4

(i)  For a binomial distribution n=10,
p=1/2, Find (i) P(X=2) and

(i) P(X>1). 142=3
y S i i, S
(G iodlh, IERATEEA BT B Ty

show that the Jacobian of ¥y V2 . V3

with respect to Xy, X5, X3 is 4.
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(i) W u=x2-y?, v=2xy and

x=rcosf, y=rsint,

d(u,v)

find ET;TEj 3

5. f(a) Define Beta function. Prove that

B 4 = 3 =
(b)) 1+6=7
) ll‘%z&}xﬁ,if-=&}xﬁ,
e N e
Prove that E(nxv}=wx(uxv)_ 6

(¢c) State Cayley-Hamilton theorem. Show that

] c —b
the matrix 4=| —¢ 0
b —-a {]

Satisfies Cayley-Hamilton theorem.
1-+6=7
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6.

(a)

(h)

(c)

(a)

If A is real skew-symmetric matrix such that

A2 +1=0. Show that 4 is orthogonal and
is of even order. 3+3=6

(i) IF X~N(100,4),
find ¢(92< X <108) given that

p{X_][}n}E}:ﬂ.[}EE?S. 5

(i) 1I X follows Binomial distribution with
probability mass function

X 100)—x
P(X =-‘f):”mCr [_l_) [E]
' 50 :

50
i | T S [ 5
If y=gu= [;+_}+£) find curl v. 4

(i)  Let A and B be two events such that
P(4)=3/4 and P(B)=5/8.
Show that :
(i) P(4UB)=3/4
(i) 3/8<P(ANB)<5/8 2+3=5
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(b)

(c)

(iii) Prove that the product of the
characteristic roots of a square matrix
of order n is equal to the determinant
of the matrix. 5

Find the inverse of the following matrix by

elementary transformation, 6
LY S S |
bl =k =1
A=
B R
I =1 =] 2

If F=xu+v-y, G=u?-+vw+t+w,
H=zu-v+ww.

o(F.G,H)

Compute W 4
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