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L(ax3+bx2+cx+d)=[4:3_ac-+2;d_6=b_+b4+d2d]

with respect to standard ordered bas'es of P3

and  M2x2(R).

AlsocomputeL(5x3-x2+3x+2)usingthismatrix.

6.    (a)   Let  T:R3iR2   be  the  liner  transformation
given by                                                `\
T([Xi,X2,X3])=[-2Xi+3X3,¥i+2X2-X3]

Find the matrix of T with respect to the ordered

:::esc= {i_{!:i-ii;i!,'3[]T|fLLr3;23]'   [2.-3.20]} for  R3
(b)   Consider    the     linear     transformation

I(22i;:¥:;:cbx¥+bx2+ar         '' `    \
Findabasisforker(T)andrang€tT).Also,Vfrify\
the Dimension theorem.

(c)   Consider the linear transformati-6--n T : R2 + R3
given by                                              -

T([k]])=
-34
-69
7-8 [::].      /

Show that L is one-to-one` but not onto."'
4 6000

This question paper contains 4 printed pages]
Your Roll No.
Sl. No. of Q. Paper
Unique Paper Code
Name of the Paper

Name of the Course
Semester

Tine .. 3 Hours

®,®®,®,,,® ,,,,, ®  ,,,,  ®

:  6549            I
:  2354001202
:  Introduction to linear

AI8ebra
:  Common Frog Group
:H

Mcocinum Marks .. 90
In8tnictions for Candidates :

(a)   Write your Roll No. on the top immediately on
receipt of this question paper.

(b)   Attempt all  question by  selecting two  parts
from each question.

(c)   All questions carry equal marks.

1.    (a)   If a and b are unit vectors in  RD .Then prove
that -1 < a.b S; I.

ro)   Solve the following system of linear equations
using    Gaussian-Elimination     method.
Examine the consistency of the system and if
consistent, rind the complete solution set.
2x-y-z=2
x+2y+z = 2
4x-7y-5z = 2

(c)   Solve the following system of linear equations
using Gauss-Jbrdan method:
x-y-2z = 0
3x+y+3z-0
2x+3y-z - 0

P.T.0.
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2.    (a)   Define  rank  of a  matrix.  Find  the  rank  of
following matrix by reducing into its reduced

row echelon form: A-
1

2
-1

(b)   Find  the  characteristic  polynomial  of the

matrix:

eigenvalues and eigenspaces for A.

(c)   Let  A-
I: :I

Show that matrix A is not

diagonalizable.

3.    (a)   Letvbe avectorspace over R. Showthat:
(i)     aov-Ov

(ii)  If av = Ov then either a = 0 or  V = Ov
where   aeR,v€V  and  Ov  denotes  the  zero
vector of V.

(b)   Define  a  subspace.   Show  that  the  set
S={pep5|p(3)=0}isq`subspaceofp5underthe
usual operations.

(c)   Examine whether the set S= {[1,2,1]  ,  [2,3,1],
[-1,2,-3]}  forms a basis for  |R3  or not.
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4.    (a)   Define  linear  independence  and  linear
dependence  for  a  finite  set  of  vectors.
Determine whether the set S = {[1,9,-2], [3,4,5],
(-2,5,-7B is linegrly independent or not.

q])   Fin.d a basis and dimension of the subspace
W    of    R3,    where     W={XeR3|AX=0}and

(c)   Use  the  simplified  span  method  to  check
vyhether  the  set  {[1,3,-1},  |2,7,-3],  [4,8,-7|}
spans  R3 ornot  \

5.    (a)   LetT : V+Wbe alineartransformationfrom a
vector  space  V to  a vector  space  W.  Define
kernel of T and  prove  that kernel of T is  a
subspace of V.

q))   Determine  which  of the  following functions
are linear transformations :
(i)    T:R3+R3  givenby

T([Xi,X2,X3])=[Xi+I.X2-2.X3]

(ii)   f :Mmxn(R)+Mnxm(R)   given  by   f(A)=AT

for all  A € Mmxti (R) .

(c)   Find the matrix for the linear transformation
L:P3+M2x2(R)givenby

P.T.O.


