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QP Code :: 75677

Revised (3 Hours) (Total marks: 80)
Instructions:-

i Attempt any two questions from each section.

ii, All questions carry equal marks. ‘

iii. Answer to section I and section Il should be written in the same answer book.

SECTION I (Attempt any Two Ollesﬁoné)

1. (a) If U(F) and V(F) are two vector spaces and T be a linear transformation, then,
dim U=dim Ker T + dim Image T.

(b) Consider the basm
S = {vy, vy, v3}for R3, where v, = (1,1,1),v, = (1,1,0)and v; = (1,0,0).
Let T: R3 -5 B2 be the linear transformation such that
T(vy) = (1,0),T(v;) (2,1),T(v3) = (4,3). Find aformtula for T (x4, x5, %3);
then use this formula to compute T(2,-3, 5).

2. (a) LetCy, Cy,....... > Cp be column vectors of dimension. n. They are linearly dependent if
and only if det (Cq, Co, -—, Cp) =0.

(b) Find the rank of the following matrices:

—

i) %‘3125
: 1 2 -1 2
L1101J
i) 3 1 1 -
2 4 3 2
-1 97 3
7 4 2 1]

3. (a) Find Eigen values and the Eigen vectors of the following matrix

4 4 4
A= [—2 -3 —6
1 3. 6l
(b) Find Minimal Polynomial of the following matrix

Alsb find Eigen values of A.
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4. (a) Prove that an orthogonal set of non-zero vectors is line:aﬂy independent.
(b) Find real orthogonal matrix P such that PTA P is diagonal for the following matrix A.

2 11
A=i1 2 1

1 1 2

SECTION II (Attempt any Two Questions)

5. (a) Any finite cyclic group of order n is 1somorphlc to Zn, the group of integer residue
classes modulo under addition.

(b) State and prove-First lson1ofpl‘dszn Theorem i.e., Jetf: Gto G be a homomorphism of
— G N . .
=G or ( i Imf)

groups If fis onto, p—

6. (@LetHbea subgroup of a group G. Then the following sta1 ements are equivalent:
i) HAG (i.e.aHa™ cHVaeG) :

ii) - aHa'=H foreachaeG
1i1) | al = Ha,»for eachae@
iv) ..HaH,, = Hgyp f&r eacha,beG
(b) A group G of order pn where p is prime and n > 1 has non-trivial centre.
7. (a) M is maxinial ideal if and only if R/M is field. (Prove it)

| (b)LétR:{[g b] a,b € Z}.Let §:R > Z be defined by |

- Q){ ?, _ Z]} = a—bthen@isring ha‘mamorphism'.v

8. (a) In unique factorization domain, irreducible polynomials 'éu"e prime.

(b) LetF be afield. If f(x) € Flx] and deg f(x) = 2 or 3 then £ (x) is reducible over F if
and only if f(x) has zero in F. .

— Cned —
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