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BSC-12 (Bachelor of Science)
Mathematics

Third Year Examination-2015
MT-09
Algebra

( cht xf. kr )
Time : 3 Hours Maximum Marks : 30

Note : The Question paper is divided into three section A, B
and C. Attempt Questions of each section according to
given instruction.

uksV % ; g i z' u&i =k d ] [ k v kSj  x rhu [ k. Mksa esa foHkkft r  gSA i zR; sd osQ
funsZ' kkuql kj  i z' uksa dk mRr j  nsaA

Section - A @ [ k. M&d
(Long Answer Type Questions)@( nh?kZ mÙkj ksa okys i z' u)

Note : Answer any two questions. All questions carry equal
marks. (2×7½=15)

uksV % fdUgha nks i z' uksa osQ mRr j  nhft , A l Hkh i z' uksa osQ vad l eku gSaA
1. If (R, + , .) is a ring and aR, then prove that the S is a

subring of R if and only if S = {xR: ax = 0}

; fn (R, + , .), d oy;  gS rFkk aR] rc fl ¼ dhft ,  dh S, Rdk
mi oy;  gS ; fn vkSj osQoy ; fn

{xR: ax = 0}
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2. A subgroup H of a group G is a normal subgroup of G if and
only if each left coset of H in G is a right coset of H in G.

, d l ewg G osQ , d mi l ewg H dks i zl kekU;  mi l ewg gS ; fn vkSj
osQoy ; fn t c i zR; sd ckbZ l goqQyd H dk G esa nkb± l goqQyd gksA

3. Let V(F) to a vector space oven a field F, and 0 is scalar 0  be
the zero vector of V then

(i) a 0  = 0   af

(ii) o =   aV
(iii) a(–) = –(a)  af, V
(iv) (–a) = –(a)F, V
(v) a( – ) = a – a F aV, V

(vi) a = 0   a = 0 or  = 0

; fn V(f) , d l afn' k l ef"V gS rFkk V dk ' kwU;  l afn' k 0  gS rFkk
F dks ; ksT;  rRl ed vo; o gS rc

(i) a 0  = 0   af

(ii) o =   aV
(iii) a(–) = –(a)  af, V
(iv) (–a) = –(a)F, V
(v) a( – ) = a – a F aV, V

(vi) a = 0   a = 0 or  = 0
4. The necessary and sufficient condition for a vector space V(F)

to be a direct sum of its two subspaces w1 and w2 are that
(i) V = w1 + w2

(ii) w1w2 = {0}  i.e. w1 and w2 are disjoint.
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, d l afn' k l ef"V osQ fy,  vko' ; d vkSj i ; kZIr ' krZ v i us nks
mi l ef"V; k¡ w1 vkSj w2 osQ fy,
(i) V = w1 + w2

(ii) w1w2 = {0}  vFkkZr  w1 vkSj  w2 i w.kZr% vyx gSaA

Section - B @ [ k. M&[ k
(Short Answer Type Questions) ( y?kq mÙkj ksa okys i z' u)

Note : Answer any four (04) questions. Each question carries
equal marks. (4×2½=10)

uksV % fdUgh pkj  (04) i z' uksa ds mÙkj  nhft , A l Hkh i z' uksa osQ vad l eku
gSaA

1. Let (G, .) is a group, then show that

(i) (ab)–1 = b–1a–1,  a, bG

(ii) ca = cb and a = b  a, b, cG

; fn (G, .) , d l ewg gS rks
(i) (ab)–1 = b–1a–1,  a, bG

(ii) ca = cb and a = b  a, b, cG

2. If  = 
12 3 4 5 67 8
254 3 8 7 61
 
   ,  = 

12 3 4 5 67 8
76518 3 2 4
 
    then find

–1

; fn  = 
12 3 4 5 67 8
254 3 8 7 61
 
   ,  = 

12 3 4 5 67 8
76518 3 2 4
 
    rc –1dk

eku Kkr dhft , A
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3. The intersection of two subring of R is again a subring

fl ¼ dhft ,  fd oy;  R osQ fdUgh nks mi oy; ksa dk l oZfu"V Hkh
R dk , d mi oy;  gksrk gSA

4. If  R is a ring for xR the set A = {aR |ax = 0} then  A  is  left
ideal  of  R.

ekuk x]oy;  R dk dksbZ fu; r vo; o gS rc l eqPp;  A = {aR
|ax = 0} R dh oke xq.kt koyh gSA

5. Show that the set G = {1, –1} is a finite abelan group of
order 2 under multiplication as composition.

fl ¼ dhft ,  fd l eqPp;  G = {1, –1} i fj fer Øefofues;  l ewg
gSA ; g nks dksfV dk l ewPp;  xq.kk osQ v/ hu gSA

6. Define Homomorphism and Isomorphism

l ekdkfjrk vkSj rqY; dkfjrk dks i fjHkkf"kr dhft , A
7. If f : RR1 is mapping from ring (R, +, .) to ring (R1, +, .)

is homomorphism then

(i) f(o) = o1 where o and o1 are additive identity of R
and R1 respectively.

(ii) f(–a) = –f(a)  aR

; fn f : RR1 i Qyu oy;  (R, +, .)  l s oy;  (R1, +, .)  i j  , d
l ekdkfjrk gS rc

(i) f(o) = o1 t gk¡ o vkSj  o1 Øe' k% oy; ksa R rFkk R1 osQ ; ksx
osQ rRl ed vo; o gSaA

(ii) f(–a) = –f(a)  aR
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8. Let S = {u, v, w} is lenearly independent set of vector space
V(F) then prove that

S1 = {u + v, v + w, w + u} is lenearly independent.

ekuk fd S = {u, v, w} fdl h l fn' k l ef"V V(F) dk , d?kkrr%
LorU=k l eqPp;  gSA i znf' kZr dhft ; s fd l eqPp;

S1 = {u + v, v + w, w + u} , d?kkrr% LorU=k gSA

Section - C @ [ k. M&x

(Objective Type Questions) @ ( oLrqfu"B i z' u)

Note : Section 'C' contains ten (10) objective-type questions
of ½ mark each. All the questions of this section are
compulsory. (10×½=5)

uksV %[ k. M x̂* esa nl  (10) oLrqfu"B i z' u fn; s x,  gSa] i zR; sd i z' u
ds fy,  , d  (½) vad fu/ kZfj r  gS A bl  [ k. M ds l Hkh i z' u
v fuok; Z gSa A

1. The value of w2.w2 is .............. .

eku Kkr djks w2.w2 dk eku gksxk .............. .

2. ................. group is called abelian grop.

................... l ewg dks vkcsyh l ewg dgk t krk gSA

3. Every subgroup of (Z, +) is ............. .

(Z, +) dk i zR; sd mi l ewg ............. .
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Write T for True and F for False

l R;  dFkuksa osQ fy ; s T rFkk v l R;  dFkuksa osQ fy ; s F fy [ ksaA

4. For every group there exist at least two normal subgroup.

i zR; sd l ewg esa de l s de nks i zl kekU;  mi l ewg gksrs gSaA

5. V is a vector space over the field F then (V, +) is not a
comnutative group.

; fn V {ks=k F i j  l fn' k l ef"V gS rks (V, +) Øefofues;  l ewg ugh
gksrk gSA

6. If V = {(a, b) : a, bR} is a vector space and subspace w1 =
{(a, o) : aR}, w2 = {(o, b) : bR} then v =

(a) w1 – w2 (b) w1 + w2

(c)
2

1

w
w (d)

1

2

w
w

ekuk {(a, b) : a, bR} , d l fn' k l ef"V gS] w1 = {(a, o) :
aR}, w2 = {(o, b) : bR} mi l fef"V; k gSa v dh rc v =

(a) w1 – w2 (b) w1 + w2

(c)
2

1

w
w (d)

1

2

w
w

7. The order of cycle f = 
1 4 3 5 2 6
4351 2 6
 
    is

(a) 1 (b) 2

(c) 3 (d) 4
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pØ dh dksVh gS f = 
1 4 3 5 2 6
4351 2 6
 
  

(a) 1 (b) 2
(c) 3 (d) 4

8. A ring is called a boolean ring (R, +, .) if

(a) a.a = 1  aR

(b) a.a = a  aR

(c) a = 1  aR

(d) none of these

, d oy;  dks cwyh;  oy;  dgykrk gS ; fn
(a) a.a = 1  aR

(b) a.a = a  aR

(c) a = 1  aR

(d) buesa l s dksbZ ugh
9. Which is an example of prime field

(a) (Z, + X)

(b) (R, +, X)

(c) (Z4, +4, X4)

(d) (Z5, +5, X5)

fuEufyf[ kr esa l s vHkkt ;  {ks=k gS
(a) (Z, + X)

(b) (R, +, X)

(c) (Z4, +4, X4)

(d) (Z5, +5, X5)
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10. (Z, +, .), False statement

(a) It is a principle ideal domain

(b) It is a ring

(c) It is not a field

(d) None of these

(Z, +, .) osQ fy,  v l R;  gS

(a) ; g eq[ ;  xq.kt koyh i zkUr gSA

(b) ; g oy;  gSA

(c) ; g {ks=k ugha gSA

(d) bues l s dksbZ ughA


