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Tlrc figures in the mnrgin indimte full mnrks

for the Etestions

Answer four questions, selecting oae from
each Unit

1- (a)

Urvlr-I

Define subset of a set. Show that if

A={x: xe R, *2 -4t+10>O}
B={\ Z 3,4\

thenBcA. 1+4=5
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(b)

l2)

Show that the relation R on R defined as

R = { (c bl: a<b21

is neither reflexive nor sJrmmetric nor

transitive. 4

Defrne exponential function' Show that

e* is one-one and onto on the

interval (0, -). 1+4=5

I;et f : R+R be a function defrned bY

f @i=[x]. Justiff if / is one-one'-:k:tch

t.tgftfy i * graph on the interval [2' 10]' 4

Show that for any sets A' B'

tOrtl' =A'r'B' where 4' 5141ds for

the comPlement of A'

Examine whether the relation R on the

set /V of natural numbers glven bY

R = t(lq d;3x-A =O\ is reflexive'

s5rmmetric or transitive'

Show that tJ.e function f : A -+ B is

invertible if and only if / is one-one and

onto.

(d) Let

f(xl--#, g{xl--2*, **Z

Find (/ " fl(xl, @ " fl(xl' (g " g)(x)' 4

2. (o)
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3. (a)
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UNIT_II

Define transpose of a matrix. For

11 2 0l l--1 2 1l

o=lo 1 31,"=l . 4 ol

12 1 -1.1 lo o .l
verify that (A +Bl' = A'+B' where

A'= transpose of A.

What do you mea.n by tl e inverse of a
square matrix A? Veriff that

ro -1 21

e=11-+ -1 8l

'l , I -4.1

is the inverse of

Give one example of a Hermitian matrix
with justilication.

Show that the matrk
l-o 1 0l

o=lo o tl
Loool

is nilpotent of index 3.

( Turn Ouer )

12131
a=lo 2 4l

[' L2)



4- (a)

(b)

l4)
.!

l*t A"B be two scalar matrices of order

3 x3 over R. Veri$r that AB = BA'

Defrne inverse of a square matrix' Veriff

that the matrices

13 0 21 ,12 I
e=lz r olands=Il-q 4" - 

L; ; ;)-- 'ol ' -12

are inverses to each other'

i
5

(c)

(d)

Give one example each of s5rmmetric

and skew-s5rmmetric matrix with

justification.

Show that the matrix
12 -2 -41

a=l-r 3 +ll--lLr -2 -3.1

is idemPotent.

UNTT-III

Find the inverse of
l-1 2 3l

a=lo 1 4l

L;6'l
by elementa4l oPerations'

5. (a)

26D lato

5

( Corttinued )



(sl

(b) For

determine

Solve the equations

x +g +22 =9, x +2g + z = g, 2x+2g _ z =3
by matrix method.

6. (a) L€t

Find A-l (the inverse of A) using adjoint. 6

(b) Determine the rank of the matrix

fl1o-21A=12 O 2 2l
l+r3 tl

by elementarSr operations. 4

;]

[1 2 3l 12 o
a=12 2 2||, B=lr o

lot4l lrl
veri$r that Tr (ABl =Tr (BA).

(c) Using determinant method,
the rank of

5

l-s 1 -11

^=L: ; A

l-r 2 lt

^=L? z I
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(c) Given that
l-s o -31
l-z -4 4l
l.lr-5 2 UL

is tJ:e adjoint of
f2 IA

o=lt 2 rl
L* L2)

Solve the equations

2x+g+22=6, 3x+2g+z=8'
4x+g+22=8 5

(d.) Define the following : 4

fy' Row and column vectors of a matrix

(ii) Ttace of a square matrix

(iry' Elementary matrix

UMI_IV

I-et'*'be a binary operation defined on

- Ab s r^.._i-^ :f (*l
A as o*b=ff. Determine if '*' is

associative and commutative' 3

7. (a)

(b) Let G be a grouP and a' b' ce G' Show

that
O*b=O*C+b=C
and a* c=b*C1a=b 3
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(c) Show that if G is a Soup, then any
element of G has unique inverse in G. 4

(d) Let n be a positive integer and
G={xeC: xn =1}. Show that G is a
group under usual multiplication. 5

(e) Deline order of a group and order of an
an element. Give examples of a group G
of order 4 and an element ae G of
order 2. 4

8. (a) What do you mean by a group? Show
that the set {1, o, rrr2} (where or3 = 1)

forms a group under usual
multiplication. 2+3=5

(b) Let G be a group and ae G with
. orCer (al = n. Show that O(a-l)= 4. 4

(c) LetG be a group {Ld q be G. Show t}rat
(abl-L =6-t o-1. 3

(d.) Let G be a group and q b e G. Show that
ax = b artd ga= b h;ave unique solutions
inc. 4

(e) Consider the group G = {e, e 4 c} with
the binary operation x defined as
e*x=x*e= 4 x*x=€ v xe G and

d* b = bx'A= C, A* C - e* e = fu,

b*C=C*b=O

Construct the group table for G. 3
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