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Before answering the questions, candidates should ensure that they have
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this regard, will be entertained after examination.
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Note: Attempt five questions in all, selecting one question
from each Section. Question No. 1 (Section - I) is
compulsory. All questions carry equal marks.
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SECTION -1l
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2. (a) In (he set of integers, let a relation R be defined as

ARD if and only if @ - b is even. Prove that R is an

equivalence relation.
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(b) Show that f:N->N, given by

x+1, if xisodd

S is both one-one and
x-1, if xiseven
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x+1, if xisodd

o W0F o SEEE
x-1, if xiseven

f(x)={
i &

3. (a) If f:X—7Y,is one-one and onto, then f_l‘.Y—)X
is also one-one and onto.
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4. (a)
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1. (a) Find the domain and range of the funcy;
ion
fy=1-1x-2].
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(b) Given that — 4 is a root of the equation

2% +6x% +7x +60 = 0. Find the other roots.
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(c) Prove that diagonal elements of a Hermitian

matrix are real,
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(d) Define Characteristic Matrix and Characteristic.
Equation.
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If f:N3Y pe a function defineq
by

oy 42 !
S =4 112y + 15and Y = FANGE (1), Show yp,
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is invertible and find f -t
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Find the condition that the sum of two roots of
the equation x4 +px3 +p.1'x2 +rx+s=0is equal to
zero.
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Show that same transformation can remove both
second and fourth terms of the equation

x% +16x> +83x% +152x +84=0 and hence solve
it.
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5. (a) Solve the equation x3-12x—65=0 by Cardon
method.
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(b) Solve the following equation by Descarte's
method :x* —5x? —6x-5=0.
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x*-52%2-6x-5=0
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6. (a) Every square matrix is uniquely expressible as the

sum of a Hermitian and a Skew-Hermitian matrix.

To% g orgE @ ahiftaw ol ww wE-ehifemw
ST ® 4 % &9 A Rt w9 § 5 [ ST
]

34212-450-(P-8)(Q-9)(24) (5) P.T.O.

) Check the consistency of the following system of

equations. Also find the solution if consisten :

X+2y-2=3

3x-y+22=1

2x-2y+3z2=2
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x+2y-z=3

3x-y+2z=1
2x—2y+3;=2
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8. (a) Find the characteristic roots and characteristic

1 2 3
vectors of the matrix A={0 -4 2|,
0 0 7
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(b) Reduce the given matrix A to the TOW-echg)
"
form and hence find the row rank of A - "

1 2 3 4
-2 -3 1 2
a# -3 -4 5 8
1 3 10 14
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1 2 3 4
-2 -3 1 2
A=l 3 -4 5 8
1 3 10 14

7. (@) Reduce the following matrix to the normal

1 -1 1
form |2 3 0f.
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3 21
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M) Verify Cayley-Hamilton theorem for the matriy .
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8. (a) Prove that the absolute value of each characteristic

root of unitary matrix is unity.
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(b) Diagonalizable, if possible the matrix |0 7 -4].
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