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SECTION - A

Answer any 4 questions out of 5 questions. Each question carries 1 mark.

1. Define a binary operation.
2. Give an example of a cyclic group.

3. Write an example of an infinite dimensional vector space.

4. What is the dimension of 2 over R ?

5. Give an example of alinearmap T: & — R.

(4x1=4)
SECTION - B
Answer any 6 questions out of 9 questions. Each question carries 2 marks.
6. Give an example of a subset of Z which is not a subgroup. Justity.
7. Show that in a group G, {ab)™' =b~"a™"
8. Write all the subgroups of the group Zg.
9. List all the generators of the group Z ;.
10. Find the order of the permutation (1, 3, 6), (2, 8). (4, 7. 5).
11. Define subspace of a vector space.
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42. Show that the set {1, 0). (0, 1)} is linearly independent. !
13. Show that the set W = {(x, y)eRZ:x+y=0}is sinsgags o
4 linear transformation. (6x2=12)

14. Define null space and range space of

SECTION-C

15. LetG={qeQ ‘A7 —1}. Define the binary operation = oN G by
| X«y=X+Y +—xy. Show that (G, -} 18 a0 abelian group.

16. Write all abelian subgroups of S

i of the group.
17. Find all subgroups of the group Zg- Give the group table g

cyclic. 6
1 2 3 4 5 B e a—! and
19. Let «=1, 4 3 5 4 6) 6 4
. W

20. Describe the group of symmetry of a triangle.

' 122, Find its
51 Show that the set W={(xy, 2 x+y¥~ 7 = 0} is a subspace of &

dimension.

= {3, 3, 4} form a
52 . Show that the vectors V4 = (1,2, 1 ve= (2, 9. 0} and V3 {

basis of &°.

[ ination of the
3. Write a basis tor .2 over E. Express (1,2) as the linear combin

basis.

_ vy 7) showthatTisa
24 LetT:523»»'J@.3deﬂnedbyT(x,y.z)=(x+y,x y. 2), sho

linear transformation.
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25. Show that a linear map T in a finite dimensional vector space is one-one if
and only N(T) = {0}.

26. Let T be the linear transformation form =3 to = 2 defined by

T(x, ¥, 2) = (x + y, 2z — x). Find matrix representation of T with respect
to the standard basis. (8x4=32)

SECTION-D
Answer any 2 questions out of 4 questions. Each question carries 6 marks.
27. Prove that a group G is abelian if and only if (ab)~! = a~1 b1,

28. Give the group table of the group S,

29. Show that if a vector space V has a dimension n, then any vectors of n + 1
elements is linearly dependent.

30. Let V be the space of all real polynomials of degree less than or equal to 3,

and D be the differentiation operator on V. Find [D] associated with the
bases {1, x. X2, x3}.

(2x6=12)




