Total No. of Questions : 11 ] [ Total No. of Printed Pages : 7

A-129

B.A./B.Sc. (Part-1) Examination, 2022

MATHEMATICS
Paper - I
(Algebra)
Time : 3 Hours | [ Maximum Marks : 66
Section—-A (Marks : 1 x 10 = 10)

Note —

Answer all fen questions (Answer limit 50 words). Each question carries
1 mark.

(Tus—3) (3% : 1 x 10 = 10)
Tt ] T9H & SW T (S-G9 50 IT) | TAF YT 1 3FF HT T
Section-B (Marks : 4 x 5 = 20)

Answer all five questions (Answer limit 200 words). Each question carries
4 marks.

(Tus-a) (3T : 4 x 5 = 20)
[t Ui gl & SW AT (SWR-EH 200 ) | TAF YT 4 3F H S|
Section—C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(Tue-|) (3® : 12 x 3 = 36)
g H F fe=l T a9 & SW ST (SW-HH 500 I5) | Y% YYA 12 3F
Ealkd
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(viii)

(ix)

x)

Section-A
(Tus-3)
Define Descarte’s rule of signs.
<o w1 o fem fefe
Define symmetric functions of Roots.
TS % wAf wer R fare
Define Hermitian and Skew Hermitian Matrices.
TR qen foom sl ffeswm w1 aftum fefe
Define Characteristic Equation.
sifenafres e i gl fafe )
Define Monoid.
THEE 1 gy fefem |
Define Cyclic Group.
=hd T vl Ry fafem
Give definition of isomorphic groups.
IR TE i Ry fafen |
Give definition of kernel of Homomorphism.
e st aAfte w1 qfituren fafea
Define Transpositions.
TETROT i qRure fafer |
If :
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Section-B

(Tue-9)
2. If roots of the equation x¥* — 1 =0 are 1, o, B, v ........... , show that :
(1 — ) = BXL =)y coreeenn = n
I FHHT "~ 1 =0F FA 1, o, B, 7 cvoveennn T o fag =ifsw & .
(1 =) = BYL =)y corerren = n
Or
(g

Find the condition that the roots of the equation ax® + 3% +3cx+d =0 may
be in G.P.

gfqers A FIT 6 THE ax® + 366 + 3cx +d = 0 & T IR 98 § T

3. If A is symmetric (skew symmetric) matrix, then show that BTAB is symmetric

(skew symmetric) matrix.

afe A gafha (faom aafqa) Sfewra @ o fag wifse BTAB @afaa (oo gafaa) Afed
i

Or
(3=
Solve :
x+3y—-22=0
2x -y +4z=10
x—1ly+ 14z =0
B HINT

x+3y—-22=0
2x —y +4z=10

x— 11y + 14z = 0

BR-263 ( 3 ) A-129 PTO.



4. If sis the set of real numbers other than —1, then show that (s, *) is a group where

* 1s the operation defined as :
a*b=a+b+ab VY abecs

g —1 & fafea gt arafas GEet &1 9= s 8 A fag w6 (s, *) &
gue © Sl * e yeer aftenfia e ®

a*b=a+b+ab YV abecs
Or
(3=
The order of every element of a finite group is finite and less than or equal to
the order of the group i.e. 0(a) < o(G) V a € G.
fert aRfir W & o wEEE F Rz TR T6 GgE # AR Y FH A R A
% 319 o(a) < o(G) V a € G.

5.  Every homomorphic image of an Abelian group is Abelian.

Joeh STeC THE 1 U Ufafers ot eTeed e ¢
Or
(3Teram)

The intersection of any rwo normal subgroups of a group is a normal subgroup.

fRdl g & fohl &1 T SU9HE &1 Hase 39 99 & T THMEH ST9HE Bl

7l
6. If :
c=(17263584)

and

then prove that :
popl = ((p(D)p(7)p(2)p(6)p(3)p(5) p(8) p(4))
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c=(17263584)

3R
o= 33335 87
fag =ifsT .
pop ! = ((p)p(7)p(2)p(6)p(3)p(5)p(8) p(4))
Or
(32

Show that the set of the permutations (a), (ab), (cd), (ab) (cd) of the set

{a, b, ¢, d} forms a group for the product of permutations.

fag wifST & §9==4 {q, b, ¢, d} & FHAA (a), (ab), (cd), (ab) (cd) FHIA [OH &
o ©h wgE 99 ¥

Section—-C
(Tue-9)
7. (@) Solve the equation X - 18r—35=0 by Cardon’s method.
THIFTT x° — 18x — 35 = 0 =1 weq fafy & za i) 6
(ii))  Solve the following reciprocal equation :

Y -5+ 983 9% +5x-1=0

=1 =Ihd TR0 I & HIMIT -
-5+ 983 92 +5x-1=0 6
8.  Every square matrix A satisfy its own characteristics equation |A — XI| = 0 or
®A) = 0.
Yo it Hferm A =9 #1 sifueneforr gEieRer |A - XI| = 031 ¢(A) = 01
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9. (1) If a, b are elements of a group G, then the equations aX = b and Ya = b
have unique solution in G.
AT ¢ R b foret T8 G & oo@a & @ THEW aX =57 Ya=b & G
# aAfgda 5@ 39 B 6
(i) If H and K are two subgroups of a group G, then HK is a subgroup of
G iff (&) HK = KH.
I H i) K fFet T8 G & < ST99E @ @ HK, G &1 399qg 2 afg 31k

%aa Ak (<) HK = KH. 6
10. i) A homomorphism defined from a group G onto G’ is an isomorphism iff

ker f = {e}.

el ¥ G ¥ 95 G' W IRWIYa STesicsh HHehIaT £ qearehiial el § afg

3R Haa At ker f= {e} | 6

(i1)) A subgroup H of a group G is a normal subgroup iff :
HAGexHx'=H VxeG
Rt Tqg G &1 #% SU9gE H T# JHT SU99E ol § 9% R daa afg
HAGoxHx'=H VxeG 6

7
11. (1) The set A of all own permutations of degree # is a group of order % for

the product of permutations.

n 3T & At ¥9 A=Al T TH==E An HH9E OF G & fa % Fife
1 TYE T T 6
Gi) If -
0=(123 ,(n-1); 6 =( n
then prove that :

pFop*=(k+1n k<n
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p=01023 .. (n-1); 6 =( n

Fop*=k+1n k<n
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