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SECTION A
(5Qx4M=20Marks)
S. No. Marks CcO
Q1 -1 2 =2
Find the rank of thematrixA =1 2 1 4 CO1
-1 -1 2
Q2 Define Internal and external composition of vector space. 4 CO?2
Q3 Show that the vectors (1,2,—-2),(—1,3,0),(0,—2,1) are linearly 4 CO2
independent vectors.
Q4 Prove that the intersection of two subspaces of a vector space is also a 4 CO2
subspace.
Q5 Let F be the field of the complex numbers and let T be the function from COos3
R3 to R3 defined by
T(aq,ay,a3) = (aq — ay + 2as3,2a, + a, — as,—a, — 2a,) then show 4
that T is a linear transformation.
SECTION B
(4Qx10M= 40 Marks)
Q6 Show that the set of numbers of the form a + bv/2 where a and b are
rational numbers, is a field with respect to addition and multiplication. 10 CO2
Q7 Define the linear sum of two subspaces. CO2
Prove that if W, and W, are subspaces of a vector space V(F) then 10
W; + W, is also a subspace of V (F).
Q8 Let U and V be two finite dimensional vector spaces over the same field CO3
F and let {a;, ay, ... ... ....ay, } be ordered basis for U and let
{B1, B2, - .. ... By} be ordered basis for V then prove that there is 10
precisely one linear transformation T: U — V such that
T(a;) =PBjj =123.....n.




Q9

Show that the homogenous system of equations:
x+ycosy+zcosf =0,

xcosy+y+zcosa =0,

x cosf + ycosa + z = 0 has non-trivial solutionifa + 8 +y = 0.

OR

Find values of A for which the following system of equations is
consistent and non-trivial solutions. Solve equations for all such values
of A.
A=—Dx+@BAl+1Dy+2iz=0
A—Dx+MA2A-2)y+(1+3)z=0
2x+(BA+1)y—-3(1—-1z=0

10

COo1

SECTION-C
(2Qx20M=40 Marks)

Q 10

Find the modal matrix P such that P~1AP is diagonal matrix, where
6 -2 2
A=|-2 3 —1].

2 -1 3

OR
State Cayley Hamilton theorem.
4 3 1

2 1 =2
1 2 1

Verify it for matrix 4 = . Hence find 471,

20

COo1

Q11

Let U and V be the vector spaces over the same field Fand let T be a
linear transformation from U to V where U is finite dimensional then
prove that rank(T) + nullity (T) = dim(U).

20

CO3






