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Instructions for Candidate§™
N
&
1. Write your Ro@o. on the top immediately on receipt

of this que@on paper.

(B

Attempt all question by selecting two parts from cach

question.

3. All questions carry cqual marks.

P T.0,
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L (a If x and v are vectors in R | then Prove that.

e + il < (Ixil + vl

(b) Define norrn ofa vector. Find a unit vector in the

. . 1 2 1 1 .{%
same direction as the vector [:;r“g, ~\_J

., T,
b D a3

[s the normalized (resulting) vector longer or

shorter than the original? Why? -

(c) Use Gaussi.ag{@%mination method to solve
following {&&"ems of linear equations. Give the

N . .
Completgﬁolution set, and if the solution set Is

infinite, specify two panicular solutions.

3x +6y—9z =15
2x +4y — 62 = 10
~2x =3y +4z = -0

Download all NOTES and PAPERS at StudentSuvidhaice


http://studentsuvidha.com/
http://studentsuvidha.com/

1271

»

' . . ndvlisat BLE W
2. (a) Dectermine whether the two matrices are ro

cquivalent?

1 0 21 [1 U 2
3 -1 1 o 2 10
5 -1 3 2 0 4.

(b) Find. the rank of the following matrix.

N
Sr-2=1 00
& Fot o203
N\ 4 0 -2 1
3 -1 0 4

(c) Express the vector X = [2, -5, 3] as a linear

i r > s a.=11, -3,2 = [>
combination of the vectors a, [1, -3.21, a,=[2,

411, and a,= [1, -5,7] if possible.

R0

Download all NOTES and PAPERS at StudentSuvidha.ct


http://studentsuvidha.com/
http://studentsuvidha.com/

1271 4

1 (a) Determine the characteristic polynomial of -
following matrix.

6 -2 2
[-—2 3 =l
2 -1 3

(b) Show that the set of vectors of the form {a; b, 0,

c, a - 2b + c]in R® forms a subspace of R®

under the usual operations.

(c) For S = {x* + %@1 %2, 12 =5x3, x> — x?}, use
the Slmpllf@% Span ‘Method to find a simplified
genera&@?m for all the vectors in span(S), where
S is the .given subset of P, , the set of all
polynomials of degree less than or equal to 3 with

real coefficients.

4. (a) Use the Independence Test Method to determine
whether the given set S is linearly independent Of

linearly dependent.
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s={l, -1, 0, 2], [0, -2, 1, 0], [2, 0, -1, 1}

(b) Let the subspace W of R® be the solution set to

the matrix equation AX = 0 where A is

I 2 1 0§ =1
2 -1 0 1 3
1 -3 -1 1 4
2 9 4 -1 -T

Find the basis q&@he dimension for W. Show

that dim(W) j@&ank(A) = 3.
N

@Q
$
(c) Show that P, , the set of all polynomials of degree
less than-or equal to n with real coefficients, is g

vector space under the usual operations of additiop

and scalar multiplication.

5. (a) Consider the mapping f:R* — R® given by

P.T.O.
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F(lay, @z aa)) = lay, @2 =03

Prove that f1s a hincar transformation.

(b) Find the matrix for the linear transformation

L:P; - R® given by

Q
L(agx® + ax* + ax%@%) =\[dg+ a3, 245, a3 — ao) |
&
N

With respect to the-bases B = (x?, x?, x, 1) for P,

and C = (ef_ey,e,) for &

(¢) Consider the linear operator [:R" — R™ given by

r /1.

Ly, g, _.,)“““ l“l:“z‘“ ...’()'
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Find the kernel of L and range of L.

6. (a) Consider the linear transformation L: R - R3 given

Xy 1 -1 5 1[*1
b Li|X2||=|-2 3 —13|1%2
Xn 3 =3 15 113

Find the basis for kernel of L.

\Q
>

N .
(b) Consider t@lmear operator J.R2 .5 R2 given by
$
Ao ]
Y sinf  cosfd 1Y
Show that L is one-to-one and onto operator.

P.T.0O.

|
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(c) Consider the linear transformation L:P; — £, given

by L(p) =p' where pEPF;

Is L an isomorphism?
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