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General Instructions:
IMP: Verify that you have received the question paper with the correct course, code, branch etc.
1. This Question paper comprises of three Sections -A, B, & C. It consists of Multiple Choice
Questions (MCQ’s) & Subjective type questions.
2. Maximum marks for each question are indicated on right -hand side of each question.
3. Illustrate your answers with neat sketches wherever necessary.
4. Assume suitable data if necessary.
5. Preferably, write the answers in sequential order.
6. 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-a. If A 15 any square matrix, then which of the follawing 15 skew — symmetric? (CO1) 1
(a)

A+AT

(b)y = AL
(c) AAT

(d) none of these
100
010
001

(a)44
(b) 34
(c) 24

IfA= ,then.A2+724 equals (CO1)

(d) none of these

1-c. The given system of vectors Xl =(3,1, —4), Xg =(2,2, -3), XE =(0, -4, 1) are (CO2) 1
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1-d.

1-e.

1-g.

1-h.

1-i.

(a) Linearly dependent

(b) Linearly independent

(c) consisitent

(d) none of these

A system of a non homogeneous linear equation AX=B having n unknown and
rank of augmented matrix is r, always has a unique solution if (CO2)

@r =n
(b)r < n
()r =n

(d) none of these

Let T be a function from F3 into F3 then range of linear transformation T(a, b, )

= (a-b+2c, 2a+b, -a-2b+2¢) is

(CO3)

(@)(1,1,0),(1,2,3),(1,2,-1)
(b)(1,1,1),(1,2,3),(1,-2,-1)

(C) (11 _11 0), (11 21 _3)1 (11

(d) None of these

Two vectors a and B are orthogonal if and only.if

(@) lla+8IF = lla | - [181F

2,-1)

(b) lla+BIF =ZllalP + 21|81

(c) la+BIF = llal + 151
(d) lla+BIF =2l + |21

If the eigen valde of Alis 2/then the eigen values of A3+24°+A+] are (CO 4)

(a)y22
(b) 21
()19
(d) None of these

If Tl and Tj be a linear transformation then which is correct?

(a) ( Tl +Tj Na) = Tl (o) —

T, (a)

(b) ( Tl + Tj Na) = Tl (a) + TH (a)

(©) (T)+T,)a)=T,(a). T, (a)
(d) None of these
PCA techmaque 15 used for........ (Cos)

(a) Dimensionalty reduction
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1.

(b) Fattem recognition
(c) Orthogonalty reduction
(d) Mone of these
In singular value decomposition method TTSVT, where Uis......... (COs) 1
(a) Orthogonal
(b) Diagonal
(c) Transpose of orthogonal matrx

(d) Mone of these

2. Attempt all parts:-

2.a. 1 =73 -2 2

EA=| , , o |wdB=|45 | thenfind AB and BA. (Cco1)
- 21

2b. IFX=(1,0,0),Y=(0,1,0 and Z= (0, 0, 1), find 2X+3Y-Z. (CO2) 2

2. If F is the field of real numbers, prove that the vectors ( T ,,:] and |:b b )111 Y l: ) are 2
linearly dependent iff a b, —a b, =0. (C03)

2.d. YN 2

A=10 3 -1

Find the product of eigen values of the matrix 0 =13 (CO 4)

2.e. Define principal component analysis methed. (CO5) 2

SECTION B 30

3. Answer any five of the following:-

3a 12 -1 100 o 6
IFA=|30 2 |andB=| 27100 | verify that (AR) =B'A". (CO1)

450 (3

3-b. Solve the follewing gquations by Cramer's rile (CO1) 6
x+dv+32=2 "2y —6r+6z2=—-3and Sx —Zv+3z=-5.

3-c. Test the consistency of system of equation 10y+3z=0, 3x+3y+z=0, 2x-3y-z=5, 6
x+2y=4. (CO2)

3-d Show that the vectors X = (1, 2, 4, X = (2, —1, 3), X= (0,1,2) and X, = (—3,7,2) 6
are linearly dependent and find the relation between them.  (CO 2)

3.e. If u and v are vectors in a real inner product space. If lIuIl=IIvIIthenu-vand 6
u+v are orthogonal. (CO-3)

3.f. I 2 =3 6

A=0 3 2

Find the eigen values of 3A3+54% —6A+21 where g 0-2 (CO 4)
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Given the following data, Using PCA find the covariance.(COS5) 6

3.9.
xx 4 3 13 7
y: 11 4 5 14
SECTION C 50
4. Answer any one of the following:-
4-a. > ] ] 10
Express A=| 7 1 =5 |mto form of LU, where L 15 the lower tramgular and
37 4
17 15 the upper tramgular matriz. (CO1)
4-b. Find the mnverse of the matrix A by applying elementary transformations. (CO1) 10
21 -1 2
= 1 3 2 =3
-1 2 1 -1
2 =3 -1 4
5. Answer any one of the following:-
5.a. Reduce the matrix A to its normal form and hence find its rank where, (coz) 10
1 2 =13
a1 o2
B EE I
1 2 D0 1
5. Find the values of A such that the following equations haye unique solution Ax+2y—2z—1 =1,

10
4+ y—z—2=0, 6x+6y+iz—3=0 and useanatrix method to solve these equation when A =2. (CO2)

6. Answer any one of the following:-

6-a. Apply Gram- Schmidt process to transform the basis {(1,1,1), (0,1,1), (0,0,1)} into 10
an orthonormal basis.(CO3)

6-b. If Wq and W5 are _subspaces of the vector space R¥R) generated by 10
S1 :{(1 11 101-1 )l (‘I 121310)1 (213131-1 )}I 52:{(1 12121-2)1 (213121-3)1 (1 13141-3)} respeCtlverr
Determine- (CO3)

(a) dim(Wq'+ W3)
(b) dim(Wq n W5 )

7. Answer any one of the following:-

7, 20 0 10
A=10 2
Find the eigen values and eigen vectors of 00 3 (CO4)
7-b. Show that the mapping TV4(R) > V,(R) defined as Tla,b,c) =(a,b) is alinear 10

transformation. (CO4)

8. Answer any one of the following:-
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8-a. Given the following data, use PCA to reduce the dimension from 2 to 1.(CO35)
Feature Example 1 Example 2 Example 3 Example 4
X 4 3 13 7
y: 11 4 5 14

32 2
. (Cos)
23 -2

8-b. Find a smgular value decomposition of the matriix A = [
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