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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 questions by selecting two parts each from each section.

(b)

(©)

(b)

Explain the method of “Proof by Contrapositive”. Use this method to prove
that if x is a vector such that ||x{| = 0, then x = 0. (6)

Define the projection vector of a vector b onto a vector a. Calculate proj b
and verify that the vector b — proj b is orthogonal to a where a = (2,1,5)

and b = (1, 4, -3). (6)
(1 -1 3 &
Find the rank of the matrix A given by l 2 0 4 —3J . 6)
-1 -3 1 3

Determine whether (5, 17, -20) is in the row space of the following matrix

(3 1 -2
2 4 - /

Prove that R? is a vector space with respect to the usual operations of
vector addition and scalar multiplication in R3, (6'%%)

PTO.
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(c)

(b)
(c)

(b)

()

.
Prove that the subset W = {(a,b, Ea - 2b]; a, b GR} of R* is a subspace

of R*. ' (6'2)
Show that the set S = {x2+ x+ 1, x + 1,1} spans P,, where P, is the vector
space of all polynomials of degree at most 2. (6)

Show that the set B = {(1,2,1), (2,3,1), (-1,2,~3)} is a basis for R*. (6)

Check the consistency of the following system using rank criterion. Hence
solve the system, if consistent.

(2 1 3\(){,\

e

Let 3= {v,v,, v,,v,} be a basis of RY, where v, = (1,1,0,0), v, = (2,0,1,0),
v, =(0,1,2,-1), v, = (0,1,-1,0). If v = (1,2,-6,2), compute the coordinate
vector [v], of v with respect to the ordered basis S. (6%2)

Show that the function g: P > P_ given by g(p) =p’,p P, is a linear

transformation where ‘P is the vector space of all polynomials of degree at

most n and p' is the derivative of p. _ (6'42)
TN noy ol

Let L: R*— R? defined as LL y =l:1 ) 3] y| be a linear
Z

trapsformation and S={v,,v,,v }and T= {w, w,} be bases of R?* and R?

respectively, where v, =11
0

:"2_

0 0

1 1
1,v3=0,w,=2,w2=3”
1 1

Find the matrix of L with respect to S and T. : (6’/2)
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5.

(a)

(b)

()

3

For the graphic in the following figure, use ordinary coordinates in R? to find
new vertices after performing each indicated operation. Then sketch the

figures that would result from each movement.

77

6 1 (6.6) : (10,6)

(8.4)

(1) translation along the vector (-3,5).

1
(i) scaling about the origin with scale factors of 5 in the x-direction and

3 in the y-direction. (6'2)

Find the kérnel and range of the linear transformation L : R? = R? given
by L(x,¥) = (x,x + y,¥). Also find the dimension of kernel and range
of L. (6'42)

State the dimension theorem. Hence or otherwise, determine the nullity of

(Tx)

3 211
the linear transformation L : R* > R? defined as L| |y || = [2 | 8] yl.
1,

. '(6'/2)

FTO.
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6. (a) Check whether the following linear transformation L : R® — R? is one to
one or not.

(x,\ -7 4 21|[x
Li{x,||=|16 -7 2j|x

2 (6'2)
X, 4 -3 2{lx

3

(b) Show that the set S = {(1,0,-1), (-1,4,-1), (2, 1,2)} is an orthogonal basis
of R*. Hence find the orthonormal basis of R3. (6)

(c) Find the orthogonal component W' of the subspace W of R? spanned by the
set {(1a4:—2)! (2!1:“1)} (6)

(300)
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