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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. Attempt all question by selecting two parts from cach

question.
3. All questions carry equal marks.

4. Use of Calculator not allowed.
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.nd y arc vectors in Ro»

(a) If * » then prove that

B

Also verify it for the vectors x = [-1,4.2.0 -3]

and y = [2, ];_4: "]: ()] lﬂ RS, (5.5__2)

(b) Prove that for vectors x and y in R,

: LI 12 1 112
i) x.y = Z(;zXTya? — |Ix-¥ll%)

Gi) If (x+y).(x—y)=0, then [[x||=llyll.
(4+3.5)

(c) Solve the systems AX = B, and AX = B,

simultaneously, where
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7. (a) Find the reduced row cchelon form ©
matrix
A= lo 2 7 ] (
1 -5 -19

(b) Express the vector X = [2,-1,4] as a lineal

~ [3,6, 2] and

combination of vectors Vv,

v, = [2,10,-4], if possible. (7.5)

(c) Define the rank of a matrix and determine it for

the following matrix :

1] -1 3
B= 2 0 4
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heck if the following matriy T
(a) CNEE y ‘l“'i’.”n:ahmhl
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not :

3 4 12
4 —12 3
12 3 -4 (7.5)

(b) Show that the set of all polynomials P(x) forms a

vector space under usual polynomial addition and

scalar multiplication. (7.5)

(c) Give an example of a finite dimensional vector

space. Check if the following are a vector space

Oor not:

(i) R? with the addition [x,y] @ [w,z] =

[x+w+1 y+2z-— 1] and scalar multiplication

i
a® [x,y] = [ax**'ﬂ'*L ay - 2]
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(ii) set of all real valued U1
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al ful
such that I'(—;t):l, under usu

ultiplication'
(1.5+3+3)

addition and scalar m

W
4. (a) Definesubspace of a vector space. Further sho

that intersection of two subspaces of 2 vector

space V is a subspace of V. (1.5+6)

(b) Define a linearly independent set. Check if
S = {(1,-1,0,2), (0,-2,1,0), (2,0,-1,1)) s

linearly independent set in R* or not.
(1-5+6)

(c) Define an infinite dimensional and finite dimey

yvector space:

P'T-O
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Consider the set ol all pegy| l’“’}’nnmiuls denoted
by P(x), and the set of gl ey polynomials of
woree at most nodenoted by p :
degre Y P (x). Describe a
. Al ¥ [ ) v .
basis of P(x) and P (X) and mention if these are
finite dimensional or infinjte dimensiona]

(2+4+1.5)

5. (a) Show that the mapping L : M = — M_, defined as
L(A) = A + AT is a linear operator, where M, is
set of n x n matrices and AT denotes the transpose

of the matrix A. Find the Kernel of L.
(3+4.5)

(b) Let L: R? —» R3 be a linear transformation defined
as L{[a,b]) = [a—D, a, 2a + b]. Find the matrix
of linear transformation Ay, of L, with respect to

the basis B = {[1,2], [1,0]} and C = {[1,1,0], [0,1,1],

[1,0,1]}. (7.5)
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(c) Let L: V W. be o [incar (ran o that
~e 4 S] O
define Ker(L), Range(l) l:urlhu .
iS
y 76( )
Ker(L) is a subspace of V an Ran® )
(1.5+1.5Jf2'5Jr2

subspace of W.

3 efined
6. (a) For the linear transformation L R? > R d

as
a 1 -1 5 }fa
lel=|—2 3 -13|0b
3 -3 15 ){c
Find Ker(L) and Range(L). (4+3.5)

(b) Let - V — W be a omne-to-one lipgy,
transformation. Show that if T is a lipg,
Ly

independent subset of V, then L(T) i , lin
€ar]

independent subset of W.

(7.5)

P‘T-O‘
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(c) For the linear transformation L: R2 — R?, defined

as -

1() S §

Find L%, if it exists.

>

(7.5)



