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PART A
(Answer all questions. Each question carries 3 marks)
1 -1 %8
Find the rank of the matrix [1 3 —1]
5 F . g

Find the spectrum of [_04 g]

Show that W = {(x4, x3): x; = 0 and x, = 0} with standard operations, is
not a subspace of R2.

Check whether the set {(1,2,3), (1,1,4)} is linearly independent in R3
Find the angle between two vectors u and v if u= (1,1,1) and v =(2,1,-1).
Find the norm of u+tv, if u =(3,1,3) and v = (0,-1,1).

Find the rank and nullity of T:R® — R3 defined by T(x) = Ax
B,

A=[0 1 1].
0.-:0::=1

Let T:R3 - R3 be a linear transformation such that T(1,0,0) = (2,-1,4),
T(0,1,0) = (1,5,-2) , T(0,0,1) = (0,3,1) Find T(2,3,-2).
PART B

(Answer any one full question from each module, each question carries 9 marks)

Module -1
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Find the values of a and f for which the system of equations 2x+3y+5z =
9,7x+3y-2z=8, 2x+3y+az=p has (i)no solution (ii)unique solution (iii)
infinite number of solutions.

Find the eigen vectors of B Z]

4 2 -2
Diagonalize | 2 5 0
2 -3

Solve the system of equations 2x-y+3z = 8, -x+2y+z = 4, 3x+y-4z = 0.

Module -2
Find the coordinate matrix of x = (1,2,-1) in R3 relative to the nonstandard
basis B={(1,0,1), (0,-1,2), (2,3,-5)}.

Determine whether the set S={(4,7,3),(-1,2,6),(2,-3,5)}spans R3.

Given B={(-3,2),(4,-2)} and B ={(-1,2),(2,-2)}are two bases of R?, find the

transition matrix from B’ to B.

Write the vector (1,1,1) as a linear combination of vectors in the set

{(1,2,3),(0,1,2),(-1,0,1)}, if possible.
Module -3

Find the Least Squares regression line for the data points (-1,1), (1,0),(3,-3).

Use Euclidean inner product in R3 to find the orthogonal projection of
u=(6,2,4) onto v = (1,2,0).
Apply Gram-Schmidt orthonormalization process to transform the given

basis B= {(1,1),(0,1)} into an orthonormal basis.
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. 5 : -3 =3 -
Verify the Cauchy-Schwarz inequality for A= 9 1] B—[ 4 3] with

inner product (4, B) = a;1by1 + a12b12 + az1by1 + ay,bss.
Module -4
Show that T(v1, v2)= (vi-v2, vi+2v2) is a linear transformation from R? to

RZ

Find the Kernel of linear transformation T:R® — R? defined by T(x) = Ax
where A = [

£ i

Find the standard matrix for the linear transformation
T(x,y,2) = (x+y, X-y, Z-X).

Let T:R? > R? be a linear transformation defined by

T(xy, x2) = (x4 + x5, 2x1 — x,) Find the matrix for T relative to the bases

B={(1,2), (-1,1)} and B={(1,0),(0,1)}.
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