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Vl Semester B.Sc. Examination, JunelJuly 2825

(NEP Scheme) (F+R)
MATHEMATICS (Major)

DSC 6.1 : Hings, Fields and Linear Algebra

Time :ZYz Hours Max. Marks :60

lnstruction : Answer all Parts.

PART _ A

L Answer any ten questions

1) Define a ring and give an example.

(10x2=20)

2) showthattheset M:l[: ?l,",be Rf ,."subringof the ring R of ail
[Ln 0.] )

2 x 2 rnatrices over the field of real numbers.

3) Define maximal ideal of a ring R and give an example.

4) Provethat in anyvectorspace V over afield F, au= 0 => ? = 0oru= 0
VaeFandVueV.

5) ShowthatW= {(x, y,z)lZx + 3y+ z=01is asubspace of Vs(R).

6) Express the vector (3, 5, 2) as a linear combination of (1, 1, 0), (2, 3, 0),
(0, 0, 1).

7) If T : Vr(R) -+ Vr(R) defined by T(x, y) = (x + y, y), then show that T is a

linear transformation.

B) For a matrix o = [] -.1 
1-.], ,,ro the tinear transformation

L3 101
corresponding to standard bases.

9) Find the range space of the linear transformation T : R2 + B2 defined by
T(x, y) - (x + y, x).

10) Define isomorphism of a transformation.

P.T.O.
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1 1) Find the eigen values of a linear transformation T : Vr(H) + Vr(R)
defined by T(1, 0) = (1,2), T(0, 1)= (4, 3).

12) Define Diagonaiizable rnatrix.

PART - B

ll. Answer any two questions. (2x5=10)

13) Prove that the set R = {0, 1 , 2, 3,4i is a commutative ring with unity w.r.t
+u and xs.as the two ring compositions.

14) Prove thal the intersection of any two subrings is a subring. ls the union is
also a subring. Justify your answer.

15) Prove that the rino (Z . + x ,) is an integral domain if and only if n is a
prime number. 

v \ n' n' r

16) State and prove fundamental theorem of homomorphism on rings.

PART _ C

lll. Answer any two questions. (2x5=10)

17) Showthat V = ia+ OJZ ta, b eQ) is a vector space over Q, where Q is
the set of rationals.

18) Show that the vectors (1, -2,5) is a linear combination of the vectors
(1, 1, 1), (1 ,2,3) and (2, *1, 1).

1g) Prove that a set of non-zero vectors a1, a2. . . c{,n of a vector space V(F)

is linearly dependent if and only if some one of those vectors say

a"n(2< k < n;''is expressed as a linear combination of its preceding ones.

20) Show that the vectors {2, 1, 4), (1, -1,2), (3, 1, -2) form a basis of R3.

PART _ D

lV. Answer any two questions. (2x5=10)

21) Define linear transformation. lf T : U --> V be a linear transformation, then
prove that

i) T(0) = 0'where 0 and 0'are zero vectors of U and V respectively.

ii) T(-ry") =-T(u)Vue U.
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22) Find a linear transformation T: Fl2 -+ R3 such that T(-1, 1) = (-1, 0,2),
T(2, 1) = (1 ,2, 1).

23) Find a matrix of linear transformation T : V"(R) -+,V.(Fl) defined by
T(xt,x, xr) = (rt * x2,x2+xr) w.r.tthe ba"ses B, ='{(1, 1,0), (1,0, 1),

(1, 1, -1)) and Br= {(2, -3), (1, 4)}.

24) State and prove rank-nullity theorem.

PART _ E

V. Answer any two questions. (2;g=10)

25) Show that the correspondence (x, y, z) -+ (*x, y, z) is an automorphism of
the vector space V3(R) and find its order.

26) State and prove fundamental theorem of homomorphism of a
transformation.

27) Find the eigen values and eigen vectors of a linear transformation
T : Vr(R) -+ Vr(R) defined by T(x, y) = (3x + y, 6x + 2y).

28) show that the matrix o = lo -31

L2 ,1 
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