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I‘ns‘tructiqns for Candidates

1. Write your Roll No. on the top 1mmed1ately on receipt
of this question paper.

2 2. Do any two parts from eaph question.

1 (z;) If x and y are vectors in R", then prove that

Ix -yl < || ||}’||
- Also, verify it for the vectors x = [1, -2, 0, 2, 3],
y = [0,-3,2,-1,-1]. (6)

(b) Let X and y be non-zero vectors in R®, then prove
that Xy = ||x|| ||ly||.if and only if y is a positive
scalar multiple of x. ‘ (6)

P.T.O.
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(c) (i) For the vectors a = [6,-5,-2] and = [-4,
-3, 2], find proj b and verify that b - proj b
is orthogonal to a. (3)

(ii) Prove that if (x+y) * (x—y) = 0, then ||
= |lyll, where x and y are vectors in Rn,
3)
(d) Use the Gauss-Jordan Method to solve the
following system of linear equations

X+2y+z=38
2x + 3y + 2z =14
3x+2y+2z=13. (6)

2. (a) Determine whether the vector [7,1,18]‘is in the
Tow space of the matrix

36 2] .
A=| 2 10 —4|. o (65)
2 -1 4

(b) Find the charactenstlc polynomlal and elgen values
of the matrix

4 0 -2
A=| 6 2 -6
4 0 -2
"Is A diagonalizable? Justify. - - (6.5)
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(c) (i) Show that the set of vectors of the form
[2a — 3b, a = Sc, a, 4¢ —~ b, ¢] In R forms

a subspace of R® under the usual operations,

(3)

(i) Find the eigenspace E, corresponding to the

eigen value A = 3 for the matrix

| 3 -1
‘A_[o 4] | 6

(d) Let V be the set R? with the operations addition
| and scalar multiplication for X, y, w, z and a in R
defined by :

[x,y] ® [w,z] = [x+w+1, y+z—2] and
a O [x,y] = [aX,+a—1,‘-.3y-f2a+2]-

Prove that V is a vector space over R. Find the
zero vector in V and the additive inverse of each

vector in V. L (6.5)

-

3. (a) Using rank criterion, check whether the following
system is consistent or not?

- AR L

1 2 -3 4 |

4 _1 -5 6||7]=]2

z

| “2:53"4 ] ~2 2
4 _W~ -

If éonsistent, solve the system, (6)
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(b) Use Simplified Span Method to.find a simplificd
general form for all the vectors in span(S), Where

S = {[19"']9.115_[2,_3’ 3]9 [0’ ]’_—1]} is a SUbSet
of R*. | (6)

(©) Let B = {[1,-2, 11, [5,-3,0]} and

s = {[1,-2,1], [3,1,-2], [5,-3,0], [5,4,-5],
[0, 0, 0]} be subsets of R?.

‘(i) Show that B is a maximal independent
subset of S.

(if) Calculate dim(span(S)).
(i) Does span(S) = R*? Justify. - (6)

(d) Use the Ipdependence T,est‘Methdd to show that
~ the subset |

S = {x2+x +1, Xz— 1, x2+ 1} of P, is linearly
independent. ey - (6)

4. (a) (i) Let f: R? —» R? be given by

(DB

Show that f is a linear operator.



1vd N
DR AL
PR ATARRTATIOY
« ¢ F N

LS

(V) LRt 7710 & YRUTOT MMTY AN
ARed Lautor i 1V Drane Tt
Ranction 1 V' piaen by 1)
ROL Imdan

Q) Lt § = 1L I awd &= 3N 120 e
dases tor R Let v = | W3

O Biad the coondinate veetot OV WY eapeet
to the basiy Ty

@) What s the LRAEEOR AN Dy o e
basiy T to the baniy 8

(i) Find the coordinate vector of v owith
respect 10 8 using P (0.3

(c) Suppose Li RY <> RY iy o Ltnear operntor
L([1.0,0]) = [=3,244) LUONOD = |5 R
L [(0,0,1)] = [-4,0,-2]. IHind LA, 7)) 1l

L(x, y, z]), for any [Ny Y #] € Y, (0.%)

(d) Let L R* — R? defined by

o2 oo "
L. L2 -tf|?
. H

"0,
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car transformation and B =
be a linedl transformati B (1, 3]

l4~‘3\3]\ l2\3\20]} l\l\d C= “"Zsll’ I5,3” bc
bases for RY and R, respectively. Find the Matriy

A of Lwrt B and C. (6.5)

RO

() Consider the lincar transformation L: R® — 2

given by

L([x. Y. z]) = tx-}- y, y +z]. Show that L is onto

but not one to one. | (6)

(b) Find the minimum distance from the point P(1,4,-2)
to the subspace W = span {[x,y,z]: 2x +5y—z= 0}
of R3. | ’ | (6)

(c) Find a least squares solution for the linear system
AX = B, where. )

5 2 VEER
4 3 |

14

(d) Consider a polygon associated with 2 x 5 matriX

[8‘ 8 6 8 10 10

6 8 10 12 10 \6]°Use ordinary coordinléttes
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In R* to find the new vertices after performing

each indicated operation ¢
(1) translation along the vector [12,6].
(1) rotation about the origin through 0 = 90°,
(1) reflection about the line y = ~3x. -

(1v) scaling about the origin with scale factors
- of 1/2 in the x-direction and 4 in the
y-direction. . | (6)

6. (a)Let L: R®> - R? be the Linear Operatk(‘)r given by

;) [4 2 6][x]
X3. i 2 0 _4_J _“3_J

Find the basis for Ker(L) and basis for Range(L). '
Verify Dimension Theorem. (6.5)

(b) For the subépace W= {[x,y,z]: -x +4y -2z2= 0}
~of R?, find W', the orthogonal complement of W.
Verify dim(W) + dim(W*) = dim(R?). (6.5)

(c) Verify that the given ordered basis B is
orthonormal, Hence, for the given v, find (V]

P.T.O.
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-3 11 3]
owhere v = [-23] B “ 5 (27|

(6.5)

(d) For the given graphic, use homogeneous
coordinates to find the new vertices after
performing a scaling about (2,2) with scale factor
of 2 In x~direction and 3 in y-direction. Sketch the
final figure resulting from the movement.

56 (8.6)
> (10,4)
(5,2) (8,2)

(6.5)

(2000)



