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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 each

question.
3. All questions carry equal marks.

4 Use of Calculator not allowed.
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v« and yoarce vectors in pa
1. (a) IE X A [{‘”W”;

TOve that
x F yll s I

Also verify it for the vectors X =[~1, ¢
4, 2,0, -3]

¢ Joo= 2, 1,-‘4,—1,0 1 S
and y = [ ] in RS (5.542)

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

1
B x.y = 2 Ux+y? ~ |x-y|p

(i) If (x+y).(x-y)=0, then [|x|| =|ly]l.
(4+3.3)

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

simultaneously, where

9 2 2 ~6 3 ] ey
A=|3 2 4| B, =|0|ad 527 8°
12

(7.5)
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2. (a) Find the reduced row echelon forim of the following

matrix :
2 -5 =20
A=1|0 2 7 (7.5)
1 -5 -19

(b) Express the vector x = [2,-1,4] as ¢ linear

- [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
1 Bl (1.5+6)

P.T.0.
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1 if the following matriyx e 4.
(a) Check if tl & XIS digy

Oonaly.
3. nalizable Or

not:

3 4 12
4 ~12 3
12 3 —4 - (7.5)

(b) Show that the set of all polynomialg 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

or not:

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

x+w+1,y+z—1] and scalar multiplication

a ® [x,y] = [ax+a~b A
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N | o R
(if) set of all real valued functions I R =

M f(}-)';l under usual function
2 bl

addition and scalar multiplication:

(1.5+3+3)

4. (a) Definesubspace of a vector space. Further show

that intersection of two subspaces of 2 vector
space V is a subspace of V. (1.5+6)
Check if

(b) Define a linearly independent set.
S . {(19—1707 2)9 (0?'—2’130)’ (2707—191)) iS

linearly independent set in R* or not.

(1.5+6)

(c) Define an infinite dimensional and finite dimensiong)

yvector space.

P.T.0,
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Consider the set of all re

rll .
¢ polynomlals denoteqd

by P(x)s and the set of 4] real polynomials of
als of

.oree at most n denoted
deg by P (x). Describe 4

pasis of P(x) and P (x) and mention if these are

finite dimensional or infinite dimengiopal

(2+4+1.5)

(a) Show that the mapping L : M — M_, defined as

n

L(A) = A + AT is a linear operator, where M, 1s
. nn
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?2 — R3 be a linear ¢ransformation defined

as L{[a, b]) = [a=bye; 9a + b]. Find the matrix

: with respect t0
of linear transformation Apc of L,

and C = ([1,1,03, [0.1.1];

the basis B = {[1,2], [1,0)
(7.5)

[1,0,17}.
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c) Let L: V . Y then
() LV o W, be a lincar lr:mslormalmll«

:\7. ~ > . ut
GEInE Ker(L), Range(L). Further show th

cr(L) i . is d
Ker(L) is a subspace of V and Rzmgb(m >

subspace of W. (1,54‘1,5—1‘2.54‘2)

6. (a) For the linear transformation L: R* = R? defined

as
a 1 -1 5 }fa
Libl=l—2 3 -13]|Db
G 3 -3 15 )¢
Find Ker(L) and Range(L). (4+3.5)

(b) Let L: V = W be a one-to-one linear
transformation. Show that if T is a linearly

independent subset of V, then L(T) is a linearly

independent subset of W. (7.5)

P.T.O.
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() For the lincar transformatiop | . R

as .

(LoD )

Find L1, if it exists.

-5 RZ’ def]ned

(7.5)

(700)

e



