Question Paper Code : 21222/31082

B.A./B.Sc. (Semester—i) (NEP) Examination, 2023 |
(Regular/Imp.) (Major)
MATHEMATICS
[ Paper : Second |
(Matrices and Algebra )

Time : Three Hours] | [Maximum Marks : 7 5

Note : Answer any five questions. All questions carry equal

marks.
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/1. (a)  Find the rank of the following matrix 4 by
reducing to normal form : (8]
2 3 -1 -1]
1 -1 -2 -4
A=
31 3 =2
6 3 O =7

21222/31082-13080 (1) - IPTO]



e S i1
2 3 -1 -1]
y 1 -1 -2 -4
313 =2
6 3 —7 |
(b)  Findthe inverse of the following matrix 4 using
row transformation only : - [7]
o[ 12 ] |
A=|2 4 5
13 5 6]
emqu ﬁ@ﬁaqﬁHEWRﬂwaﬂmﬁwqﬂégq
%ﬁmimﬁemﬁq - %
(1 2 2]
A=|2 4 5
13 5 6]

2. (@)  Show that the following system of equations
are consistent and find the values of x, y and
z: | [8]
Ax+3y+62z=25
x+5y+7z=13
. 2x+9y+z=1"
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4x+3y+6z=25
x+35y+7z=13
2x+9y+z=1

(b) Find the real values of A for which

the following equations have a non-zero
solution : [7]

X+2y+3z=A7Ax
3x+y+2z=Ay
2x+3y+z=Az

2 N adies #E T St e e W
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x+2y+3z=Ax

3x+y+2z=Ay

2x+3y+z=Az

3. (a)  State and prove Cayley-Hamilton theorem and

also verify Cayley-Hamilton theorem for

~ matrix 4 : [8]
fi 2 0]
A={2 -1 O
(00 =1
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{1 2 0]
4=(2 -1 0
0 0 -1

(b) Ifa+b+c+0, find the characteristic roots
of the matrix 4 : | [7]

(@ ¢ b
A=|c b a
Lb a -C_

AR a+b+c#0 BT@EA%WW‘E
S I

(a ¢ b]
A=|c b a
b a ¢

4. (a)  Show that the set of residue classes modulo 5
is an abelian group with respect to the addition
of residue classes modulo 5. [8]
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(b)  Define the order of an element of a group and

- also find the order of each element in

multiplicative group: =~ 7
G= {1 L ~i}
wﬁwﬂﬁﬁﬁmmm
T € G = {1, -1, i, — i} % T 94
P Pife T BT '

3 (@)  Define subgroup of a group and show that the
| union of two subgroups of a group G is a

- subgroup of a group G if and only if one is

contained in the other. [8]

I & I ® WRwia At swisy /&
Bl ¥F G A TR W G G @
Wm%m@rmq&@m@
o gifed &

(b)  Define cyclic group and prove that every group
- of prime order is cyclic. [7]

6 ooy AT W SAF TYE whd Bl 8
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6. (@)  State Fermat's theorem and find the remainder
of 8!%% when divided by 13. (8]

WS % I B BT BT SR 13 FRy 8103
B i B o ) e s B

(b)  Define normal subgroup. Prove that a subgroup
H of a group G is normal in G if and only

if gHg™ =H VgeG, [7]

AT G BT IWE H, G § 5w am
A% A Fw AR gHg ' =H VgeG. -

7. (@)  Stateand prove Cayley's theorem. | [8]
Bl B T H T BT AR I Ry it
(b)  Provethatout of |n permutations on symbols,
n L
) areeven and 5 are odd . 171

o AR B n st 3 | v 3 3 L2

|n

Wﬁ?ﬂ? .Wéﬁ%l

b |
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8. (a) Define quotient group. Let f be a
homomorphism of a group G onto a group G’
~ with kernel K, then show that the quotient group

G TR
X is isomorphic to G'. - [8]

R e @ o AT AR £ A G
T G W%amwmﬁﬂﬁm% forer

e K &, ﬁr@ﬁsﬁﬁsﬁmw TE G
| %Wﬁ@m%l

(b) Let R be the group of real numbers under |
addition and R be the group of positive real

numbers under multiplication. /: R—R" is
definedby f(x)=¢* forall x eR. Provethat

- fisanisomorphism. = [7]

ar B R, 3 & orrla adas a@qre?r G0
T & Ol R M & SRrI ST i
qeeT & e g fiR—R ¥ f(x)=¢,
T xeR 3 fow g7 e & R ST
R £ gl B

9. (a)  Provethatevery field is an integral domain, but

converse need not be true. [8]
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(b)  Prove that R ={0,1, 2,3,4,5,6} (modulo 7) is

a ring with respect to addition and

multiplication. | [7]
W8 BT B R = {0,1,2,3,4,5,6} (modulo 7)
I & T e B T T B

10.  (a) Prove that the set of 2x2 matrices of the form
a b . _ |
0 ¢ is a subring of the ring of all 2x2

matrices. | [8]

b
ﬁ:aaamﬁs[f, C]m%zxzaﬂm

T Wl 2x2 AR % 969 F I9awd ST
2 -

(b) If R is a commutative ring and @ € R, then
showthat Ra = {ra|r € R} is anideal of R. [7]

IR R T FARRE T A R g, A
- @ & Ra={ra|reR}, RH W JorTaeh

X
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