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(Semester Scheme)

MATHEMATICS (Paper - IX)

Linear Algebra
Time : 3 Hours Max. Marks : 80

Instructions: 1) Section A is compulsory.

2)  Answer any five full questions from sections B and C choosing
atleast two from each section.
3)  All questions in sections B and C carry equal marks.

SECTION - A

Q1) Answer any ten questions. Each question carry two marks.

a)

b)

c)
d)

€)
H

g
h)

D

)

In a vector space V over the field F. Show that c(a—B)=ca—cBVece F
and a,peV.

Express (3, 5, 2) as a linear combination of the vectors (1, 1, 0), (2, 3, 0),
(0,0, 1) in V(R).

Show that the subset W = {(x,0,y)/ x,y € R} is a subspace of V,(R).

If the vectors (1,2, 2), (3, 0, 4) (=2, a,—4) are linearly independent in
V,(R) then find the value of a.
Show that the set of vectors {(1, 0), (0, 1)} form a basis of V,(R).

In any Euclidean vector space. Prove that |cE| = |c| |§] for any scalar ¢
and any vector &.

In 2 Euclidean vector space prove that [§ + P+ |E — nP= 2[ER+ ]
Find the orthogonal projection of (2, 4, 3) on the subspace spanned by
the vector (1, 0, —1).

If W is the subspace of a vector space V and W+is the orthogonal
complement of W then show W W+* ={0}.

Define a linear transformation from a vector space to another vector
space.
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k)

D

Q3) a)
b)

04) a)

b)

05) 2)

M,

: ion T:V,(R)— V,(R

Find T%(x,y,z) of the transforma 3 L(R) deﬁn%:
T('r? y’ z) = (—zs }';_'x) .

Find the matrix of a linear transformatl‘on T:R*—R? fivey,
T(x,y) = (y,—x) relative to the standard basis. _.

1al complement of S= {(x,y,0)/ x,y €R}.

Find the orthogo
,—1,4)and (0,2,-3,1),

Find the angle between the vectors (3, 2
sformation.

State Rank - Nullity theorem of a linear tran

SECTION - B
ers is a vector space over the field

Show that the set of complex numb

real numbers.

Show that the set of all linear combinations of any given set of vectorsi

a vector space V will be a subspace of V.
2.1, Dand (1, 2, 2).

=2

In V,(z;) how many vectors are spanned by (

Prove that any subset of a linearly independent set 1s linearly independer

Find the basis and dimension of the subspace spanned by the vector

(2, 4,2),(1,-1,0)and (0,3, 1)
Prove that any two bases of 2 finite dimensional vector space have sam

number of elements.

Prove that V is the direct sum of subspaces S and T if and only if V=

+Tand S N T={0}.
Show that any ‘»’ dimensional vector space overa field F is isomorph
to one and only one vector spacc V (F).

¢ _then it is orthogor

Show that if a vector is orthogonal to § ,E,.€,
to every vector in the subspace spanned by & ,5,,&;--&,

Find the polynomial of degree two which is orthogonal to | and xont

euclidean vector space defined by (f,g)= [: F(x)g(x)dx.
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b)

06) a)

b)

Q7) a)

b)

08) a)

b)

Find the orthonomal basis for the subspace of the Euclidean space (1,
0,-1), (0,3, 4) and (1, 0, 1)

Find the basis for the orthogonal complement of the subspace spanned
by (2, -1, 2) in the Euclidean three space.

SECTION - C

Find a linear transformation T:V,(R)— V,(R) such that T(-1, 1) =
(-1,0,2) and T(2, 1)=(1, 2, 1).

Show that T: R3 — R2? defined by T(x, y,z2)={(x+z,x+y+z)isa linear
transformation.

Find the matrix of the linear transformation T : V,(R) — V(R) defined
by T(x, ) = (x + y, x, 3x — ) relative to the basis B, = {(1, 1), 3, 1)}
B,= {(1,1,1),(,1,0),(1,0,0)} https://www.uomonline.com

-1 0
Find a linear transfbnnation ofthe matrix | 2 0| relative to the bases
1 3

B, = {(1, 0), 2, -1)}, B, = {(1,2,0), (0, -1, 0), (1, =1, 1)}

Find a linear transformation whose range is spanned by (1, 0, —1) and

(1,2,2) |
Find the eigen values and eigen Vectors of the transformation T(x, y) =
(2x + Sy, 4x + 3y)

Show that the correspondence T(x, », 2) = (-, =% z) is an automorphism

of V,(R). Find its order.

2 -1 0
Find the inverse of the matrix| 2 3 —2 |usinglinear transformation.
| 2 0
Show that the product of any two linear transformation is alos a lincar
transformation.
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ity of the linea _
@9 a)  Find the range. kernal, rank and nullity © r t"a“Sfoﬂnatmn
T(.:\-, " z)= (x, 2};1 3z)
: . —.R?—> R?defined by T(x, ) =
b)  Show that the lineartransfurmatmnT : R? = R* defined by T(x, y) =, _
12X — 2y) is non - singular.

: , SQUAre Matricec :
©)  Pravethat the relation ‘A’ is similar to ‘B where A and B are square matrices j;

an equivalence relation.
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