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(Three year scheme of 10+2+3 Pattern)
MATHEMATICS-I

(Algebra)

Time Allowed: Three Hours Maximum Marks: 40 for Science, 53 for. Arts,
50 for Old Selection Science

No Supplementary answer-book will be given to any candidate. Hence the candidates should write their
answers precisely in the main answer-book only. i
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All the parts of one question should be answered at one place in the answer-book. One complete question
should not be answered at different places in the answer-book ,
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Write your role number on qitestion paper before start writing answers of questions.
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Artempt five questions in all, selecting at least one question from each Unit.
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UNIT-I /3a1E— 1

1. (a) Show that Zs ={0, 1, 2, 3, 4} is an abelian group for the operation '+s'

defined as follows -

+b if a+b<s
+b={"’l
T = la+b-5if a+b>5

Rrg IR 5 25 =(0, 1, 2, 3, 4 e ' T ve wARfE gu
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a+5b=‘{a+b IfT a+b<5
atb-53aR a+b>5
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Find the order of a permutation a.
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ind al] the generators of the cyclic group G =({1, 2, 3, 4}, %5)-

"R G=((1,2, 3, 4), x5) @ Wt o6 1T BT
Prove that the order of every subgroup of finite group is a divisor of the

order of the group.
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UNIT-II / g1 I1
Find the permutation group isomorphic to the group [{1, -1, i, —i}, X]
9 [{1, = 1,4, ~i}, x] & eAST FH799 9 T P |
Prove that a homomorphism defined from a group G to a group G' is a

monomorphism iff ker f = {e}, where ‘e’ is the identity of G.
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Prove that a subgroup H of a group G is a normal subgroup iff

HaGexHx'=H V xeG
%W%WWGWWWHWmeg
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HaGexHx'=H V xeG
Find the quotient group G/H and also prepare its operation table when -

G=[{1, -1,1, —i},x], H=[{1, -1}, x]
ﬁmgqcmwaﬂﬁqWGmaﬁwﬁmwﬁaﬂmm—
G=[{1, ~1,i, =i}, x), H=[{1, -1}, x ] -
UNIT-III / 5%1$— III
Prove that the set R = {0, 1, 2, 3, 4] is a commutative ring for addition
modulo 5(+s) and multiplication modulo 5(xs). Is it an integral domain?
Rig @iy 5 wgeaa R = {0, 1, 2,3, 4] InT Higgat S(+s) @R oM
GG S(xs) oy v wARPRE T ¥ W T v Qi w
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Prove that the characteristic of an integral domain is either zero or a prime

number.
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Prove that the set S of all matrice of the form [ ] a, b, ¢ € 2 forms a subring

of the ring R of all 2x2 matrices ovék‘the set of integers.

ma‘ﬂm%[ﬂ] abcegﬂiﬁ‘?iiﬁ‘ﬂ?ﬂmmws qurfept
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Let R be aring and R" = {(2 °)Ja € R} (Where o is zero element of R) be

ring of matrices. Prove that the mapping f from ring R’ to R such that

f(Z 2) = a is one-one, onto and ring morphism.
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UNIT-1V /'Eﬂ?l's‘-— v

If U is an ideal of a ring R with umf’}?‘

1) if unity 1€U, then prove that U=R, where 1 is the unity element of R.

(ii) with invertible element ‘a’ of the ring R, then prove that U = R.
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@ 1 AT 1eU, @ Rig 391 f5 U=R 91ef 1, 709 R § qeawop 2|

(i) T99 (b Foraolig argaq a2, o Rig &9 f5 U=R

Prove that a field has no proper 1deals

g &1 & to Bies @1 S

Prove that every field is a vector spége over its subfield.

Rig o 5 90 & o SURR Wiy wefe |

Let V be the set of all ordered pairs of real numbers and F be the field of real

numbers. Examine whether V(F) is a vector space or not for the following

defined operations.
() (a,b)+(c,d)= (o, b+d); p(a, b) = (pa, pb)
(i)  (a b)+(c,d) = (atc, b+d) ; p(a, b) = (o, pb)
V a, b, ¢, d, p € R (the set of real numbers) .
7 f v arafas wemsl @ s 3ot @1 egem ¥ qon FoaRe
wErel &1 &3 & uderT SR 5 e yeR aRaifta wfkari @ V(F)
U |few gafe g ar 78
(i)  (a,b)+(c,d)=(0,b+d); p(a, b) = (pa, pb)
(i)  (a,b)+(c, d) = (atc, b+d) ; p(a, b) = (o, pb)

Va,b,c,d,peR e R vF arafie weat o1 g 2
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UNIT-V /g&15—- V
If possible express the vector o = (3 Z3) in the vector space of 2x2 matrices,
as linear combination of the following vectors -
Q=0 D =011, q= i
zxzﬂ@wmmﬁuﬁwé T e o« = (2 L) @y fe
R & @ " W § o i
a=() =} u=0G""
Show that the vectors (ai, az2) and (b, by) of the vector space V2(R) are
linearly dependent iff a;b; — asb; = 0.

Rrg FIT & 9w wafe § v,R) § gty (a1, a2) TAT (b, by) U ©Tae:
WA= 8§ IR SR ot A arby - ashy = 0 |
Prove that the set S ={a+ib, c+id} is a basis set of the vecfor space C(R) iff
ad—bc #0. |

Rig o 5 wfeer wfe CR) 1 MR wqeaa § =(atib, cid) 2
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Define direct sum of its two subspaces in vector space. Prove that R3(R) is
the direct sum of its two subspaces

U= {(a,b,0);a,beR} and

W={(0,0,¢); ceR
mmmﬁmaw&mﬁmmaﬁm
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U={(a,bo);abeR}TT

W ={(0,0,¢);ceR & IJJaH 2ﬂ’Tqv_c'T =
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