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Suppose L : R? - R2? is a linear operator and

L((1, 1) = [1, -3] and L([-2, 3]) = [4, 2]. Express
L([1, 0]) and L([0, 1]) as linear combinations of the vectors
[1, 0] and [0, 1]. : : 6
Let L k3 — R? be the linear transformation given
by :

L([x, y, z]) = [-2x + 3z, x + 2y —‘z]
Find the matrix for L with respect to the bases
B = {[1, -3, 2], [4, 3, =31, [2, -3, 2]} for R®
and C = {(-2, -1}, [5, 31} for RZ. 6
For the graphic figure below, use homogeneous
coordinates to find the newr vertices after performing a
scaling about the point (3, 3)°wiih scale factors of 3 in

the x-direction and 2 in the y-direction. Then sketch the

final figure that would result from this movement : 4+2%;
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Attempt all questions by selecting any fwo parts

)

from each question.
If x and y are vectors in R3, then prove that :
el = Iyl < e+ p I <lxl + Iyl 6%
Let x and y be nonzero vectors in R3. Ifx.y <0, then
prove that :
he=y 1> x|l

Is the converse true ? Justify. 6%

P.TO.



©

(a)

®

©

e T : . 2980

Solve the following system of linear equations using the
Gauss-Jordan method :
2%, + x, + 3x3=16
2x) + 12x3 — 5x4 =5
3x) + 2x) + x,= 16 6%

Define the rank of a matrix and determine the rank

Prove that the matrix |11 -3 2 | cannot be

diagonalized. 6
Let V be a vector space over R, then for any vector v
in V and every nonzero real number a, prove that

av = 0 if and only if v = 0. 6
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1 3Y (-2 -5 L4
Let S= 3 A be a subset
2 1 3 1 -3 4

of 2 x 2 real matrices. Use the Simplified Span Method

‘to find a simplified form for the vectors in span(S). Is the

set S Iiliéarly independent ? Justify. 4242

Define a basis for a vector space. Show that the

set : .
B={[-1,2, 3], [3 1, 4] [2, -1, 6]}

is a basis for R3. ; 244

Using rank, ﬁnd whether the non-homogeneous linear

system Ax = b, where

has a solution or not. If so, find the solution. 4+2%
Consider the ordered basis S = {[1, 0, 1], [1, 1, 0],
[0, 0, 17} for R®. Find another ordered basis T for R? such

that the transition matrix from T to S is : 6
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Let L : R® = R3 be the linear operator given

by :
% S oA =3\
Eix, =210 =1y
x5 Zooae = S

Find a basis for ker(L) and a basis for range (L), also
verify the dimension theorem. 442
Show that a mapping L : P, — P, given by
L(p(x)) = p(x) .+ p;(x) is an isomorphism, where P, is the
vector space of all polynomiz;ls of degree < 2. 6%
Let W be the subspace of R3 whose vectors lie in the
plane 3x — y + 4z = 0. Let v = [2, 2, -3] € R>. Find
proj,L v, and decompose v into w; + w,, where
w, € W and w, € W Is the decomposition

unique ? 6
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For the subspace W = {[x, y,z] € R®: 2x =3y + z = 0}
of R3, find a basis for W and the orthogonal comp]ement.
WL, Also verify that : .

dim(W) + dim(W) = dim(R3). 4+2

: 1
£ A={4 1 | b= 4,z:[ J Find vector v

satisfying the inequality : :
[Av — bl <||Az - . 6



