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(*) Instructions to candidates:
1) Figures to the right indicate full marks.
2) Use of scientific calculator is allowed
3) Use suitable data where ever required
Questi | Question Description Marks | CO | Blooms
on No. map | Taxonomy
ped | Level
Q.1 i) The system of equations 2x + 3y =1,x+y =3 has . [2] |CO1 | Understan
A] One free parameter solution B] No solution d
- | C] Two free parameter solution D] Unique solution
- iijLet A be 3 by 3 orthogonal matrix then Rank of matrix 21 |co1 (Ii_lnderstan
-A is . '
] AlRank A =1 B] Rank A = 2
C]Rank A = 3 D]Rank A = 4
2 3 4 2 Cco1 gnderstan
iii)Rank of the matrix A= [4 6 8} is ;
6 9 12
AJ]RankA=1 B] Rank A = 2
ClRank A =3 D]Rank A =4
’ N [2] |CO1l | ynderstan
iv) The homogeneous system of linear equations d
2x+3y = 0, 8x+13y=0 has
A] Only trivial solution B] Non trivial
solutions
C] No solutions D] None of the above
: co1 | Understan
v)Let A be the Nonsingular matrix of order ‘n’ then rank [2] d
of A is
A] Less than n B] greater than n
C]Equalton D] None of above
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vi) Which of the following is not a subspace of the vector
Space V= R3

Al W= { (x, x, x)| x¢ R}
C} W= {(x,3x,0)] xeR}

17171
vii) Set of vectors S= {[—1}, [OB is
1410

A] S is Linearly Independent but does not span R3
B] S Linearly Independent and span R3

C] S is Linearly dependent but span R3

D] 8 is Linearly dependent and does not span R3

B] W= {(0,0,0)}
D] W= {(x,1,x)| x eR}

1 2 3
viii) Row space Basis of the matrix 4 = [2 4 6} are
' 3 6 9

Al B={[1 2 3]}L[0 o0 ol[0 0 1]
Bl B={[1 2 3]L[0 o0 1]
Cl B={[1 2 3]}[2 4 6][3 6 10] .
D] B={[1 2 3]}
, - 1 -1 -1
ix) Column space Basis of the matrix 4 = [0 0 —1}
1 -1 -1)
are
171 -1y 1] [—1
a o= (o} [o] = o= o} 1]
1l -1 1l 1-1

1
o 2= o
1

|

o}

D] B={

i

0

x) Dimensions of vector space of all 5 by 5
- Skew symmetric matrices are
Al S B] 10 Cl D]

15 25

xi) If A :R® - R3 is singular transformation with rank of
the matrix two then Nullity of Linear Transform is

A] Nullity of A =0 B] Nullity of A= 1
C] Nullity of A =2 D] Nullity of A= 3

xii) If A : R? - R® Orthogonal transformation, then
Dimensions of Kernel A are

A] DimKerA=0

C] DimKer A =2

B] Dim Ker A =1
D] Dim Ker A =3

(2]

[2]

[2]

(2]

[2]

[2]

(2]

CO2 | Understan

d

coz2 Understan

d

Understan
d

CO2

CO ’
2 Understan

d

co2

COo3

CO3

Remember

Apply

Understan
d
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xiii)If A : R? — R? is regular transformation, then-
Dimension of Image A are

A] Dim Image A = O B] Dim Image A=1
C] Dim Image A =2 D] Dim Image A=3

1 1 2

1 1 3
of Image of A are

A) Image Basis =

-

{1' 0]

(e

GEED

B] Image Basis

C] Image Basis =

il
1] ‘ -1.}

D] Image Basis =

T |'xv) Let A :IR{3 — R?® is any Linear Transformation and

Nullity of A= 3 then rank of the matrix A is
Al pA)=0 B] p(A) =1

xiv) Let A :R3 - R3 is defined as A= [1 2 3], then Basis

(2]

[2]

[2]

CO3

COo3

CO3
d

Q2

Solve any two out of three

a) Apply the Gram-Schmidt orthogomnalization process to
find orthogonal basis, for the set of the vectors

(] BB

| 1 -1 3
b) For the vectors v, = [1] vy = [ 1 U3 = [ZJ
1 2 2
Find

) (Vo,Vs)
)y 11 vl

1) Proj(V2, V1)
IV) Distance between V, &, 1,

[S]

[S]

CcO4

CO4

Understan

Apply

Remember

.Understan
d

Understan
d
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«c) Apply the Gram-Schmidt orthogonalization process to
find orthogonal basis, for the set of the vectors =

{vi=1, vy =t, v3 =t%} of polynomial space, with the inner

product (u, v) = fol uvdt

(5]

COo4

Apply

Q.3

Solve any two out of three

2 21

1 3 1] and
1 2 2
hence find Eigen Vector corresponding to Eigen Value
A= 5 hence determine algebraic multiplicity and

geometric multiplicity of Eigen value 1 =5

a) Find all Eigen values of the matrix A=

b) Does the matrix 4 = [; g’] is diagonalizable and if yes
find diagonalization of it

c) Verify Cayley Hamilton theorem for the matrix

2 1 1
A= [g -11 2] and use it find A~ if it exists.
3

[S]

[5]

[5]

COS

COS

COS

Remember

Understan
d

Apply

Solve any two out of three

a) Using orthogonal diagonalization find canonical form
of the quadratic form Q(x,y) = 25xy

p) Find Symmetric matrix corresponding to given
quadratic form and hence determine the signature and
Index of the quadratic form

Q(xY:2)=6x% — 4xy + 4xz + 3y? — 2yz + 32>

c) Find Symmetric matrix corresponding to quadratic
form Qxy,z) = 2x2 + 4xy + 2y? + z2 and hence determine
the nature and rank of the quadratic form .

[5]

[5]

[S]

CO6

CO6

CO6

Understan
d

Remember

Remember
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