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Instructions:

1) All questions are compulsory.

2) Attempt Q.1 within first 30 minutes.

3) Each MCQ type question is followed by four plausible alternatives, Tick (\f ) the correct one.
4) Answer to question 1 should be written in the question paper and submit to the Jr. Supervisor.
5) If you tick more than one option it will not be evaluated

6) Figures to the right indicate full marks

7) Use Blue ball pen only.

Q.1 Tick mark (/') the correct alternative Marks ~ Bloom’s CO

Level
i) Let V be a vector space over F', then which one of the following 2 L1 CO1
statements is true?
a) If W, and W, be two subspaces of V' then so does
I
b) If ¥ is subspace of ¥ then dim V<dim 7.
¢) Any linearly independent set of ¥ can be extended to
form a basis of V.
d) Forany ScV, then L(S) is the largest subspace of V/
containing §'.
2 L4 co2

i) If T:R®— R>isthe linear transformation such that
T(x, y, z)=(x+zx+y+z 2x+y+3z) then
a) dimrange(T)=1, c) dimrange(T) =2,
b) dim Ker (T") =0, d) dimKer(I)=3.
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1i1)

iv)

vi)

vii)

viii)

Gl 8
; al, ) -1 .
Rank of the matrix 4= is
10 3 7
e 4 12 15
2 1 b2, )3 d) 4.

VA
If 7 is a dual basis of 7 then
i N
a) dimV =dim/V, ¢) dimV <dimV,

Al A
b) dim¥ +dimV =0, d) dim¥ >dimV .

9
Let the matrix 4 = ( . ]] and I be an identity matrix of order

2, then A*—2A4+51 is

1 0
a)ol’
boo
)00,

|52
The eigen values of matrix 4 = (1 UJ are

a1, 2 b) =1, 2 el =2 dji=1 =2

If 1, 2 and 5 are eigen values of the matrix 4 then the eigen
values of the adj(A4) are

) Lr2s ‘o)],%,-l_— c) 2, 5. 10 d) 1, 4, 25
2 =23
For the matrix 4=|—-2 —1 6|, one of the eigen value of 4 is
12 2280
3 then other two eigen values are
a) 2, -5 b) 3,-5 63, =5 d) 3,5

12

| 23!

13

L3

CO3

CO4

CO4

Cco4

co4

CO5
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If % and v are the elements of an inner product space V' and
Jed] =4, Joe ] =2,

abl=2  Bp=vZ  9bl=4 o=
Which one of the following sets of vectors is orthogonal?
a) {(3.0,4), (—4 0,3).(0.1,0)}.

(3.0,4), 10?] (2910

b) {(
o) {(1,0,1),(1,0,-1),(0,3,4)},
d) {(1.0,1) (11 -1),(0,3.4)}.

= H =6 then

]

CO3

CO5
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Q2 Solve any Two of the following. Marks Bloom’s CO
Level
i)  Show that intersection of two subspaces is a subspace. 6 L1 COl
ii) [If V is a finite dimensional vector space and {v] Wog vr} 6 L1 Col
is a linearly independent subset of 7/, then show that it can be
extended to form a basis of V.
iii) Show that the vectors (1,0,0,0),(1,1,0,0),(0,0,0,1),(1,1,L1) in 6 L3 COl
rR* (R) are linear independent.
Q3 Solve any Two of the following.
i) Let T:¥V — W be a linear transformation, then show that 7 L1 cO2
dimV = RankT + Nullity T .
ii) Let T:¥V — U be a linear transformation, then show that 7 L1 cO2
2 = RangeT.
KerT
iii) Find the range, rank, kernel and nullity of the linear 7 152 co2
transformation 7:R*> —> R° defined by
T(x],XQ) = (xl,x] +x2,x2).
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Q.4

Q.5

if)

iii)

V)

Solve any Two of the following.
Let T be a linear operator on R3, defined by
T(x,%,%3) =(2x, % —xp, 5% +4x, +x3 ). Show that T is

invertible and find 77"

Find the rank of the matrix

Fad all 5 6 7
4 5 6 7 '8
A=|5 6 7 8 9|

6 7 8 9 10
115 16 17 18 19|

Let 7:V—W and S: W —U be two linear transformations

then show that

i) If S and T are one-one, onto then ST is one-one, onto and
(ST =TR5

i) If ST is one-one then 7' is one-one.

Solve any Four of the following.

Let T be a linear operator on a finite dimensional vector space
V' over F . Then show that ¢ € F' is an eigen value of 7 if and
only it T'—¢l is singular.

Define similar matrices. Show that similar matrices have same
characteristic polynomial.

010
Obtain the eigen values, eigen vectorsof A={1 0 0.
0 0 1]
Verify Caley-Hamilton theorem for the matrix A
I 3 =
where A=|0 2 3
0 0 1

Let v and w be eigen vectors of 7' corresponding to two
distinct eigen values of 7". Show that v+ w cannot be an
eigen vector of T .

[ESE
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Q.6

iii)

iv)

vi)

Solve any Four of the following.
Let V' be an inner product Space.

Show that J(u v)J < “uﬂﬂv” forall w,vep .
Let V' be an inner product space. Then show that

e oA = = 2(Jf? + o) for all z,y ey

Let S be an orthogonal set of non-zero vectors in an inner
product space V. Then show that S is a linearly independent
set.

Obtain an orthonormal basis with respect to the standard inner

product for the subspace of R® generated by (1,0,3) and
(2.11):

If V' is a finite dimensional inner product space and W is a
subspace of ¥, then show that ¥ =W @ -

Let u=(x,x,) and v= V), e R,

Verify that (u,v) =% —3%y, 3%y, +10x,y,

is an inner product on R2.

wokokok
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