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Do anv two parts from each question.

(a) The diagonals of the square intersect at A and B
is one vertex of the square. Prove that the four
vertices of the square are represented by the
numbers :
a+(b-a) ati(b-a). a~(b—a), a—i(b-a),
where the points A, B are represented by the

complex numbers a, b. (6)
(b) Solve the equation

- I - T0 2 120x 64 =0

the roots being in G.P. _ (6)

{c) Using Descartes’ rule of signs. show that the
equation
o2+t -2x+ 1 =0

must have at least two complex roots. (6)

P.T.O.
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2. (a) Let S= {1, 2, 3}. Determine which of the following
binary relations are equivalence relation on §
(O R={{1.1),(1,2) (3,2),(3.3). (2.3). (2. 1}
(i) Ro= {(1. 10 (2,2).(3.3), (2. Do (1.2 (2.3).
(3. 1). (1.3)} (5)

(byLet A = {x e R/x=4}. fix)=1+ - .
x_
(i) Show that f: A — R is one-to-one.

(ii) Find the range of f and its inverse. (5)

(¢) Define cardinality of a set. Show that N and

N U {0} have same cardinality. (3)

Ta b ) .
3. (a) Let G=¢« a,b.c.deZ T under addition.

LLC d—“ P
“a b :

Let H=¢, eGla+b+c+d=0%. Prove
L C d_‘ ,

that H is a subgroup of G. {(74)

(b) Let G = <a> be a cyclic group of order n. Prove
that G = <a*> if and only if ged( n. k) =1. Find
all the generators of Z,. (7%)

{c) Prove that

(1) the center of a group G is an Abelian subgroup
of G.

(ity G is Abelian if and only if G=Z(G). (7%)
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4. (a) Give an example of each of the following with
Justification
(i’ Ring which is not commutative but has a
subring which is commutative,
tily Ring which has no unity but has a subring
which has unity. (4)

(b} Show that a finite integral domain is a field. (4)

(¢) Prove that a nonempty subset of a ring is a
subring if it is closed under subtraction and

multiplication. ()

N

(a

Find the solution set of the given nonhomogenous

svstem in parametric vector form

3N, - .- 4x, S 7
=38, - 2h, A =
6x - a. - By = -4 {(7'%)

(b)y (i) Show that the transformation T : R — R’
defined by T(x,. x'g} & SN W Ix,)isnot

linear.

(ti}) L.et T be a linear transformation whose

standard matrix is

S48
02 =13
00 0 5

Does T map R* onto R*? 1Is T a one-to-one
mapping (7%:)
1.0,
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4.

(c) (1) Determine ii'lhé_ columuns of the matrix form

a lincarly independent set. Justify.

T T

01 N
o2 ot
58 4
viovyare in RYand {vov,ovidis

finearfy dependent. then show that {v , v,, v,

4

vooas hineardy dependen[. (7'/:-)

6. (a} Find the bases for the row space. the column space

and the null space of the matria

~

!
3

i

(b) Let

)

12

3
6

-

span v,

o0 -t7
| 3
T (%)
5 =3
L= 5(3\1
v,=,.0 . x= | 12
Ol o7

3

() Show that B =-{v . v} is a basis for H =
) '
hl

{i) Determine if x is in Hand. if it is, find the
covrdinate vector of x relative to B, (7%)

(o) bind the characteristic equation of

02 6 -0
0 3 -8 0
0 0 5 4 ;
o o 0 1y
Also tind the eigen values, (7%

(1500)



