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Note : Attempt questions -from all sections as per

instructions.
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Section—A
(wve-)
(Very Short Answer Questions)

(erfty @y STl ww)

Note : Attempt all the five questions. Each question

carries 3 marks. 5x3=15
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1. Let G be a group, H a subgroup of G, f an
automorphism of G. Let f(H) = {f(h) : h € H}.
Prove that f(H) is a subgroup of G. 3
M fife B G, @b g 8, H,G H TH IR
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f(H)={f(h:heH})? @ & & & f(H),¢
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Add and multiphy the tollowing polynomials oyer
the nng of ntegers

& .\'_\.\‘+q \.:_ ]

flv) = 2 20+ Ay 4x,

g = 32 + 4x - xf 4 5yt

L]

F) = 20 + Sx + 3x? = 433,

g) = 3x° + 4w — x¥ 4 5y
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3 Show that every ﬁeldris a principal ideal domain.3
FrERT & @F 85 @ g ARy R 2

4. Let R be the field of real numbers. Then show that
W ={(x,2y.32) : x,y,z € R} is a subspace of
Vi(R). | 3
M @i R aEeE d@ns @ 39 ¥ a9 Raw
F W={(x2y,3z):x,y,2z€R}, V4(R) &
=g#d (T 7

\FP-5049



(3)

\

Show that
5= {(1, 2, 4). (1. 0. [}}l (ﬂp 1: D)r (DJ ﬂ: 1)]
is a linearly dependent subset of the vector space

V3(R) where R is the field of real numbers. 3
fram B S = {(1,2,4),(1,0,0), (0,1,0), (0,0, 1)}
I EE V3(R) B 0F €| oA v 2, o
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Section-B
(s-3)
(Short Answer Questions)

(g v 9=7)

Note : Attempt any two questions out of the following

three questions. Each question carries 7.5 marks.

2x7.5=15
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6. In the vector space R, let a = (1,2,1)
BF=(3L15), y=(3 47) Show that the
| subspaces spanned by S = [a, i} and T = {a, 8, y}
are the same. 7.5
¥ AW RY A wm @ a=(1,21),
B=1(315),y=(3-47). Rax & S = {a,B)
™ T = {a,,y} &R % 5 G9QF 0F T 2|
7. Let T be an invertible linear transformation on a
vectorspace V(F). Then T-T =1 = TT!
s BT @ Rerfr W wgice 2 @
i T T=1=TT"1
8. Show that the polynomial x*+x+4 is
irreducible over F. the ficld of integers modulo 11
g f TR 4 +4 83 F qua) oy D
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Section—C

(Tv=-4)
(Detailed Answer Questions)

(Rega swl o)

Note : Attempt any three questions out of the following
five questions. Each question carries 15 marks.
3x15=45
e ﬁqﬁiﬁaﬁamﬁfﬁﬁﬁﬁﬁﬁﬂﬁ%m
QT | I 9T 15 i B
9. Let G be an infinite cyclic group. Determine Aut G,
the group of all automorphism of G.

A % G O oq o w98 81 Aut G PraiRa
B, A G B wd @@ s (@) #
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1. oo Boode danenmaonal vector wpace ‘x"”‘) )
direct sum of two subspaces, W, oand W, thern

dimv  dimW, + dimw,.

ale uk At w@E a4 oo yoy
aqe W, s W, 1 g A 2
dimV = dimW, 4 dim W,
12, State and prove Bessel's incguality for Finite
dimensional spaces, https:/iwww.ccsustudy.com ] 5
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13.  Let T be a linear operator on R? defined by

T(xqy, x5, %3) = (3%, + X3, —2%; + X3, —x11+ 2x; + 4x3)
Prove that T is invertible and find a formula for
T(-1) 15
T T, R® W us s wuas 8, R e oER
qRTie e T -

T(x1, %3, x3) = (3%, + %3, —2%; + X3, —X; +I 2x5 + 4x3)
Rre &t & T facdefig B, R 700 3 R @& @
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