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1. Answer the following as directed : . 1x10=10
(a) Let G be a group and f:G — G such that
f(x):x—I be a homomorphism.
Then G is abelian.
=Justify whether it is true or false.

(b) Let G and G’ be two groups and ¢ : G — G’
be a homomorphism. If a € G and o(a) is
finite then examine whether o(¢(a)) is a
divisor of o(a).
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T
(c) Let G be a-group and N be ai. n(;‘; !
“«l 1" subgroupt " of G. Define the canoni

>

G/N. |

(d) Choose the carrect optién-’ :

If the characteristic of an integral domain D |’
is a non-zero snumber p, then the order of |. .

every non-zero element in the group (D, +)

is
@ p+1- @p
- (i) p T:er +. ... (iv)-none of these -

9:) If G is an lnﬁmte cyclic group, then Aut (G)
(the sef of all automorphxsms on G) is a
group of ordér 2. “

_—State"-*'whetl'l'er true or ‘falsé.

(f) Define- inner automorphism of'a group G |

(g) IPK S the only Sylow p-subgl'otlp of a group
. G,thenKlsnormalmG

—J“Stlfy whether it is true or false
2213 (Sem IMATML (3

|

_ homomorphism from G to the quotient group [

(h)

Define a ring’ homx

complex numBet‘s

®

- Q)

N j"
Give an example
domain.
et vy o
Let.I be. an. ideal
commutative, , the
commutatwe e

~—State. whether it.

Answer the following

®
“®

RO»

'space V, then show

@

Let G be a group

- a group of order 6.
“exist a homomorp]

ey

'if;‘ is an iﬁvérﬁbl'e

unity, then show
Zero.

IfUandWaretv

subspace of V cor
and W. d

Show that ‘a group

- a prime; may not"
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3 ¢.(e) Let R-be-a ring with unity-1-and-f is

[P

3. Answer the following questions : )

&Ef‘?'l{{' B LA

homomorphism of R:intq an, integral domai
R\ If Ker f # R, prove that f(1) is the uni

o dletl SR .

5x4=20

o7 @) Eet'G and '@ b6 w6 grougs ‘aid ¢ be
A hombmorphism from G _'opto‘ ‘G’ Prove th

YRR

i :;Sf‘i; Shdw

. ®

AT

" Hisombtphit- 1o 7, e

LRSI (AT

if G is commutative, ‘then "G’ is als

Comutative, and' if & is’ cyclic then G is

also cyclic.
TOTEbHL 40T ol L 4

. . Or

R I T IR G

Show that'-any" infiiite’: cyelic - group is

isomorphit to-the additive’ group of integers,

and any finite cyclic group of order n is

foup” of ‘integers’
modlo 4.5 ~t wons EI‘O'IJP‘ " an

i
e

IF in 2 ring R with gty Gy = iy’ for
il %'y R, thea show' that R is

. ‘commutative. "
AR R Rt . 2
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LetR be

Or
.8 finite (non-zero) integral domain.
Then, prove that. ofR) = ps, where p is a
prime. '

@

~v.:{¢) Let G be -a'group.
o erdnner automotphiSﬂ

the group of all a

" (d) Let Rix] be the r

a ring R, Show. tha

- only if R[x].is co

4 Answer the following
‘.- (a) Prove that'the set

Yl

. Let

of ; (52 2) is 8
and o(As) = ';—;d
Siigioups of S,

Lol AR O
Yosrme e
£ be a-homony
“onto # group G’ L

e and H be a subg

Prove that

(i) £ is a s
K=Kerf
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*n 4 (iii) there exists a ong:-to-one correspondence °

o+ oy betweén. the' set: of _subgroups of G
+ containing, K and.the set_of. subgroups
of G’. 3+3+4=10

B N B T
1" (b) ‘Let R bea’ commutatlve ring. Prove that an |
ideal P'6F R s prime. if ‘and only if R/P is
~an integral domain. Moreover, if R is with
“unity and M is & maximal ideal of R such
uthat M=, {o}, then shw that for any. other
. smaximal ideal N of R, N=M.  6+4=10
Or .
w:.¢ .. Show that the uniim_: of two..subspaces of
a vector space may not be a subspace.
Consider the vector space V(F) =
< Where F-is af ﬁeld Let W, = {(a, 0):aeF}
‘and W, =" {(o, b) { beF} Show that
V= W.GBW; AR

(c) LetG bea fimte £roup and x, y be conjugate |
elements of G, ‘Show that the number of
o - . distinet elements, g € G such that glxg =y

is o(N(x)) ) 10
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F(F),

4+6=10 ]

@

Or
Prove that the num
conjugacy class c(a
order is o(G)/o(Ni
normalizer of a. If
of G, then prove il

0o(G)=0(Z@))+,

If D, and D, are
domains, then sho
fields of quotients
isomorphic.

Or

VShow that an in

imbedded into a fi
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1. Answer the following as directed : 1x7=7

(a) Show that in a vector space V(F)
av=0, v20=>a=0
av=0, a#0=v=0, where veV, acF.
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(g) If A is a simple €

() Let S be the’subset6f R*defined by
. . plicity 1) of an n>

.'S='{(X;‘Y,‘z')'e R :x*+y?= z’} (A-AT) is '
Examine whether S is a subspace of R®. (l) o
Lo (i) n-1
(iii)n

(c) In R, a = ( 3 5) ﬁ
R N s = (0: 19 3 .
Y= 1, Dir e » 41 7 (iv)inone-of thése
Is a a linear &ombination of B and y ? —Choose‘ the-cor

F roeenlt a_;1 3
@ Let“T‘]Rf—)}R’ be defined by 2. Answer the follq\_vmg_

T(X;) = (0%, +X,,%,) ~ (a) Let S and T'be tw
Examine whether T is a linear transformation. | of a vector space -
: ! Show that L(8) I

© et Thea linear operator on R which is | -+~ denotethe linearsp

- represented by the following matrix : (b) Let vandu e vé
s €

(0 -l) " field Foand

_ \L..0 | . . . transformation;Sh

with respect t0.the. standard ordered basis. | '~ 003 i T 18 90

Then T has no ej i
has no eigen.value in R. —Justi
whether it is trie or ‘false, sy

Y
;

PN T v K
(c) A linear transform:
by T(x,y,2)=(3x

(f) Let T:R?“y R?be dofrad fuo, i I
What is th:]'R be defined by T(x,y) = (x,0) Find the matrix o

the eipen - -€1gen space .of T. associated with e
¢ eigen value 1 ? o basgs"'{(l‘,o,o), (0!

b ,{(_1,0).,_(,0,1)} of .

22473 (Sem 3) MATM2  2) 22A/3 (Sem 3) MAT M2




y Hamill theatem Prove ﬂ]ﬂ smnl
i (? igsingCnyley ton computethe| - ) uhamctenstlcpolyl

271y ] matrix. Let A be'&1
"inverse of A 3 5] that there existy
: c : correspondirig to €
3. Answetanyonepan a 5 also real.
C
(a) Fmdﬁ:emnge,mnk,kemel andnulhtyofthe ..
Obtain the eigen
follawmgx.lmm mfprmanon cigen spaces of
. T:R 5 R? such that o
‘ T(x,y) =(X+Ys x-y.'Y)l A=
- {b) Determine - the -. lin&ar - transformation NI
o 'TR’ =3 R?*'which maps. the basis vectors '
. H I
" (1,0,0), (0 1,-0), (0,0,1) of R’ to the Is A diagon
a -—-Vectbts(l 1),(2,3)and(3 2)tespectwely
, Also determme L ‘ GROI-}
4.” Angwer.the. Following questions :  10x2=20 | - (Ve
L (VS Let W'be"a subspace of a finite dimensional | =~ ’ A

vector space V. Then show that W is also Cgai ot gy
' "5, Answer the following
finite dlmmsxonn.land dmeSd:mV Also . :

~ show that dim V= dlmW if and only if . (a) 1f a=-3i+7j+
V=W a” A

. . b=-51+7j-

. L *. SRR Bt et L.

Lct W be a subspme of a finite dimensional - e=Ti-5j-3
vector space V. Prove that there exists a -."x(BxE)
subspace W' of V such that V=W@ W', Find 3 .
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(b) Examine whether a—2b+3c), ~2a+3b—4c)|

and a—3b+ 5¢) are coplanar.

(c) T1><(51'><§)+]><(5><])+1'c\x(éxﬂ) is equal to |

(i) 20
(ii) 2a
(iii) 0

(iv) none of these

— Choose the correct option.

6. Show that if a is perpendxcular to both b arld‘

c then

[abc] =§2(5x5)2

7. Answer the following questions :

5x3= 15‘
[
|

() .Show that EX(EXE) (axb)xc if and only|

(i e - = 1 Ry
if either b=0, or ¢ is collinear with a, or

b is perpendicular to both a and .

If a=(LLY), b=(2,-1,3), ¢ = 1,<10),

d=(6,2,3), express d in terms of

axb, bxc and cxa.,

22A/3 (Sem 3) MAT M2

(6)

(b) If T=acosti+asint

find |37

dr &t d'r
and |\ gy G df
(c) Determine the constz
F=(x+3y)i+(y-2
solenoidal.
Answer the following qu
(a) A particle moves SO

is given by T =c0sd

a constant. Show th

(i) the velocity of th
to r

(ii) the acceleration

origin and has n
the distance fro

ke
(iii) rx-z—t is a ¢co
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Or
If a is a constant vector, prove that
div(r"(@x1))=0,

where f=xi+yj+zl}. 10

(b) Evaluate : J]-(y222€+ 22x%]+ x*y’k).dS,
S
where S is the part of the sphere
x*+y” +z* =1 above the xy-plane. 10
Or

Find the work done when a force

F=(x’-y* +x)i- (2xy + y)} moves a particle in
Xy-plane from (0, 0) to (1, 1) along the parabola
y? = x. If C is the circle x*+y>=4,2z=0, find

the circulation of F along the curve C.
5+5=10
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