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General Instructions:

1. The question paper comprises three sections, A, B, and C. Y ou are expected to answer them as directed.

2. Section A - Question No- 1 is1 marker & Question No- 2 carries 2 marks each.

3. Section B - Question No-3 is based on external choice carrying 6 marks each.

4. Section C - Questions No. 4-8 are within unit choice questions carrying 10 marks each.

5. No sheet should be left blank. Any written material after a blank sheet will not be evaluated/checked.
SECTION A 20

1. Attempt all parts:-

1 P —q

] is orthogonal if and only if (CO1)
q p

The matrix A= [

(@) _.vj +r.3rj =1
(b) 7= o’
(©p7=q’+1

(d) none of these

: 01].
The matrix A= 00 is (CO1)

(a) MNipotent matrix
(b) Idempotent matrix
(c) Involuntary matrix

(d) INone of these

- 510
Le The rank of matrix A= [3 6 ] is (CO2)
(@6
()5
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1-d.

1-e

1.

1-g.

1-h.

1-i.

(01

(d) none of these

The System of equations x+2y+3z=1,2x+y+3z=2,5x+5y+9z=4 has (CO2)

(@) only one solution

(b) infinitely many solutions

(c) no solution

(d) none of these

Which of the set of vectors are linearly dependent? (CO3)

@®(1,1,-1),2,-3,5),(-2,1,4)
(b) (1,-1,-1), (2,-3,5), (-2, 1, 4)
(©(1,4,-1),2,-2,5),(-2,1, 4)

(d) None of these

A subset S of avector space V issaid to be basisif (CO3)

(@ SisL.l.andL(S) =0
(b) SisL.l.andL(S =S
(c) SisL.D.andL(S) =V
(d) SisL.l.andL(S) =V

Theeigenvaluesof 4a-1 4 34 + 21, where A = [1 U] are (CO4)
24

@12

(b) 9,15

() 3,4

(d) None of these

Let V and W be vector space over T: V=W be a map. Then T is a linear

transformation iff (CO4)
(@ Tlax)= Tlx)
(b) Tla+8) = Tla) +T(8)

(c) Tlaa+bB) =a Tla) +5T(8)

(d) None of these

30
IfA= |:4 5 ] then the Eigen value of ATA are (COS5)

(8) 45,5
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(b) 45,45
(©5.5
(d) INone of these
1-j. In singular value decomposition method USVT, where Sis (CO5)
(a) Crthogonal
(b) Transpose of orthogonal matrix
(c) Diagonal matrix

(d) INone of these

2. Attempt all parts:-

2.a Explain symmetric matrix and orthogonal matrix with example.(CO1)
2.b. Show that the system of vectors X1=(1,2,3) and (4,-2,7) are linearly independent.(CO2)
2.C. Define Vector space.(CO3)
2.d. Explain Skew Hermitian matrix with example. (CO4)
2.e Find the singular values of matrix 2 = I:; :; ] .(CO5)
SECTION B

3. Answer any five of the following:-

234
3-a Find the inverse of the matrix 4 3 1 | by elementary transformation.(CO1)
124
3-b. Solve the following equations by Cramer's rule- (COL1)
X+y+z=6, 2x+3y-z=5 and 6x-2y-3z=-7
3C. Find the LU decomposition of a matrix [ a ].(COE]
1-2 31
3-d Find the values of a and b such that the rank of matrix | 2 1 —1 2 [is 2.(C02)
6 -2 ab
3.e Show that the vectors (2,1,4), (1,-1,2) and (3,1,-2) forms a basis of R3.(CO3)
3.1 Check whether the following transformation is linear or not
TR =V)R) gefinedas Tlxw) = (37,32, (CO4)
3.. Given the following data, Using PCA find the covariance.(CO5)
x 4 8 13 7
y: 11 4 5 14
SECTION C
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4. Answer any one of the following:-

4-a Solve the system of equations by matrix method: (CO1)

X+2y-3z=4, 2x+3y+2z=2 and 3x-3y-4z=11.

4-b Find the inverse of the matrix A by applying elementary transformations. (CO1)

21 -1 2
1 3 2 -3
-1 2 1 -1
2 -3 -1 4

5. Answer any one of the following:-

5-a. 21 -3 -6
Find the rank of a matrix reducing to normal form A=|3 -3 1 2 [.(C02)
11 1 2
5-b. Determine the value of A and |u so that the equationsx +y +z=6,x + 2y + 3z =10, X + 2y
+ Az=|. (CO2)
(i) No solution
(if) Unique solution
(iii) Infinite solution
6. Answer any one of the following:-
6-a If W1 and Wo are subspaces of the vector space R%R) generated by

$1={(1,1,0,-1), (1,2,3,0), (2,3,3,-1)}, $5={(1,2,2,-2), (2,3,2,-3), (1,3,4,-3)} respectively,

Determine-(CO3)
(@ dim(Wq1 +W>)
(b) dim(W1 N W2)

6-b. Apply Gram-schmidt process to the vectors o 1=(1,0,1), a »=(1,0,-1), o 3=(0,3,4) to obtain

the orthonormal basis for V 3(R).(CO3)

7. Answer any one of the following:-

7-a Find the eigen values and eigen vector of the matrix 4

7-b. Is the following matrix positive definite? (CO4)

2 -10
{ -1 2 -1 ]
o -1z
8. Answer any one of the following:-

8-a Fmnd a smgular value decomposition of A =[
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30 0

= {1 -2 -8
0-5 1

].(005)

. (CO4)

10

10

10

10

10

10

10

10

10



8-b.

Given the following data, use PCA to reduce the dimension from 2 to 1.(CO5)
Feature Example 1 Example 2  Example 3 Example 4

X 4 8 13 7

v 11 4 3 14
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