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BACHELOR’S DEGREE PROGRAMME
(BDP)

Term-End Examination

December, 2022
MTE-02 : LINEAR ALGEBRA

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 7 is compulsory.

(it) Answer any four questions from Q. No. 1
to @. No. 6.

(i1i) Use of calculator is not allowed.

1. (a) Define a binary operation on a set.
Check whether defined by x.y = x2 + y2

1Is a Dbinary operation on the set
S={xeR|x>0}. 2

(b) Define the row-reduced echelon form of
matrices. Check whether the matrix

1 01 1

0 00O 1s in row-reduced echelon
0 0 01
form. 2
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(d)
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Define the determinant rank of an m X n
matrix. Find the determinant rank of the

1 0 2
matrix A=|-1 2 0]. 3
1 1 3

Define a unitary matrix. Check whether

ff

the matrix B = 1s unitary. Is

5

this matrix invertible ? Justify your
answer. 3

Write down the formula for the angle
between two vectors u,v € R®. Find the

angle between the vectors (i + k) and

pats z
V2 V2

Let S:R2 5> R3> be defined by
Sk, y)=(x+y,y,y)and T : R> - R? be
defined by T (x, y,2) =(x—2,%). Find So T
and T o S. 2

Define the characteristic polynomial of a
matrix. Find the characteristic polynomial

1 O
of the matrix { } 2
-1 1



(d)

(e)

(a)

(b)

[3] MTE-02

Define a quadratic form. Check whether

2

x2 + xy + zx + yz2 is a quadratic form. 2

If V is an inner product space and u,v € V,
when are u and v orthogonal ? Check
whether the wvectors (1, 1, 0, 1) and
(-1, 0, 1, 1) are orthogonal to each other

with respect to the standard inner product

on R%. 2
Let : 6
3 1 -1
A = 2 -1
2 2 0
Find :

(1) The characteristic polynomial of A
(1) The eigen values of A
(111) The eigen vectors of A

Solve the following system of equations by

Gaussian elimination : 4
x+y+z+t=5
x-y+tz+t=1

x+z+t=3

P.T.O.
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State the Cayley-Hamilton theorem. Use it
to find the inverse of the matrix : 5
1 -11
A=10 1 1
-1 -1 1
Check whether the basis B = {(-1, 1, 0),

(1, 1, 0), (1, 0, —1)} 1s an orthogonal basis
for R? with respect to the standard inner
product on R?2. Apply Gram-Schmidt
orthognalisation process to B to obtain an
orthonormal basis for R3 with respect to

the standard inner product on R3. 5

If V is a finite dimensional vector space
and v # 0 1s a vector in V, show that there
is a linear functional f € V* such that

f(v) #0. 2

Find the rank and signature of the

: 2 L 2 a2 a2
quadratic forms x{ + x5 — x5 + x7

2x2 — x2 + x4 —x2. Check whether the
forms are equivalent. 3
Find the adjoint of the matrix :

and

11 -1
A=|11 0
01 1

Hence find its inverse. 5



6.

(a)

(b)
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Let B = {04,04,04} be an ordered basis of
R? with o =(1,0,-1), a4 = (1,1,1),
as = (1,0,0). Write the vector v = (a, b, ¢)
as a linear combination of vectors from B. 4

Let V be the vector space of 2 X 2 matrices
over R and W;,W, be subspaces of V,

defined by :

W, - {{b } ab e R}

b
and W, = {{a } | a,b,c e R}
c —a

Find the dimensions of W;,W, and

W, N W, 5
L2 1 -1 01
(co If A={3 1| and B={ },is
2 3 01
2 0
AB defined ? Justify your answer. 1

Which of the following statements are true and
which are false ? Justify your answer with a
short proof or a counter-example :

(@ If W, and W, are subspaces of a

vector space V, then W, "W, is a

subspace of V. 2
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There 1s no linear operator T with
characteristic polynomial (x2 —1)(x + 2)

(x +3) and minimal polynomial (x — 1)
x+1) (x+2). 2
If the characteristic polynomial of a 3 X 3
matrix is (x-1)2(x+2), it 1is not

diagonalisable. 2

If all the eigen values of a matrix are real,
the matrix 1s symmetric. 2

Any subset of a linearly dependent set of
vectors is also linearly dependent. 2
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HH oISl S: R2 > R3, S (x, y) = (x +,
y, y) S0 ufefed & R T:R® - R2
T,y 2 =k-2y 80 gRefya %I SoT
R ToS T HitT 2
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(i) A & 3T HH

(ii) A & T |

fafafad adiew e &1 TREE
et fafy 9 ga sifve . 4

x+y+z+t=5
x—y+z+i=1
x+z+t=3
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1 -11
0 1 1

A =
-1 -1 1
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T fgodt TEEE 2 + a2 - a2 + 22 3R
o0 —xf +a2—x2 & s SR
g J@ HifSw s ST & 98 g

g a1 & 3
11 -1

;e A=|11 0| 1 FEsSA A
01 1

FHIWY 389G A FT I G RIS 5

M ofifse B = {o,09,04}, R® &I hiHd
MR, &l o, = (1,0,-1), ay = (1,1,1),
as = (1,0,0) | giee v = (a, b, ¢) H B &
HYN GEe % Th ¥ Hog % w9 H

fafem) 4
A ST V, R T 2 x 2 SR &1 |y
Tafie & 3R W, W, : 5

W, - {b } ab e R}

L Wf{{“ b}la,b,ceR}
cC Qa

g Ui v ol summfeeAt @1 W, W,
AR W, AW, & fommd s wifsw
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