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PART A: Answer Following Questions. 10 M

Q.N. Questions M co BT
Find the rank of the following matrix using elementary row
transformations:
1 2 3 4
1 L_lz2 4 7 10 2 COo1 BT1
3 6 10 14
4 8 13 18
Find whether the vectors (1,2,-1,3), (2,-1,3,2), and
2 (—1,8,—9,5) are linearly dependent. 2 Col BT1
Find the angle between the vectors u=(1,3,—5) and v =
3 (2} - 3, 4) in ]RS 2 CO]. BT].
4 Find the projectionof u=(1,1,1) on v = (2,4,4). 2 CcO2 BT1
Reduce the quadratic form
5 Q = 5x% + 5y% + 22% — 4xy + 2xz — 2yz 2 CO2 | BTI1
to its canonical form by an orthogonal transformation
PART B : Answer Any 1 Following Questions. 10 M
Q.N. Questions M co BT
Find a basis for the row space column space and null space
of
1 3 1 3
6 0o 1 1 0 10 COo1 BT1
A=|-3 0 6 -1
3 4 -2 1
2 0 -4 2
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Find the LU and PLU factorization of the matrix

3 -7 -2 2
-3 5 1 0
6 -4 0 5|
-9 5 -5 12

A=

10

Co1

BT1

PART C: Answer Any 1 Following Questions. 10 M

Q.N.

Questions

co

BT

Show that the equations

X+2y+z=0
3x+2y+z2=2
2Xx-y+2Z=5

5x+6y+3z=2
X+3y-z=-3

are consistent and solve

10

Co1

BT1

i. Let a, b, cbe fixed real numbers and V = R3. Prove that
W={(x,y,z) ER® | ax+ by +cz =0}

is a subspace of V.

ii. Express the vector v = (3,8,8) asalinear
combination of the vectors

h"l — (11'2;1)! u2 — (21'1;3)! u3 = (14' 11'1)'

10

Cco1l

BT1

PART D: Answer Any 1 Following Questions. 10 M

Q.N.

Questions

co

BT

10

Find the characteristic roots and characteristic vectors of
the matrix

A=|-2 3 0

3—20]
0O 0 5

and hence reduce it to diagonal form.

10

Co2

BT1
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11

Find the least squares solution of the system

1 0
1 1
0 1

A=

fl

Also find the least square error.

10

CO2

BT1

PART E: Answer Any 1 Following Questions. 10 M

Q.N.

Questions

co

BT

12

Using the Gram-Schmidt Orthogonalization Process
(GSOP), obtain an orthonormal basis for the subspace of
R*spanned by the vectors

ul — (1; 1; 0: 0)! uz = (1: 0; 1;0)3 u3 = (1: 0; 0; 1)'

10

Co2

BT1

13

Let P(t)be the vector space of real polynomials of degree
at most 2with inner product

1
(f,g) = f £(0) g(© dt.
0

Find the angle between the polynomials

f =2 +t—-1

and

gt) =t* -2t + 2.

10

Co2

BT1
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