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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
June, 2020
MTE-02 : LINEAR ALGEBRA

Time: 2 Hours Moaximum Marks - 50

Note : (i) Aitempt five questions in all.
(1) Question No, 7 is compulsory.
(i) Answer any four questions from

Q. No. 1t0Q.6. -

(v) Use of caleulators is not allowed,

P.T.0.
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(a) Let:

(b)

(a)

(b

! V=R,
W = {(xl,xg, x3) ! e x2 = xa}.

Show that W is a subspace of V. Further,
find a basis for W, and hence, find the
dimension of W. 4

Define T: R3-> R2 by :
T(x,5.2) = (x—y+z,x+y,y+z).

Let vy, =(1,1,1),v = (0,11}, U3 = (0,0,1).

Find the matrix of T with respect to the

basis {v;,vs,v3}- Further check whether T

is invertible or not. _ 6
21 0

Find the inverse of | -1 1 2| by the row
o011

reduction method. 4

Can the following linear system be solved

by Cramer's rule ? Why or why not ?
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Further, if Cramer’s rule is applicable, use
it to solve the following linear system. If
the rule is not applicable, use the Gaussian

elimination method to solve it : 6
x+y+32=0
x—y—-42=3
—2x-y-5z=1.

Let 0 < 8 < 2,0 # 7. Consider the linear

transformation T : C2 > C2 given by the

cosO -—sin6

matrix !i ] (w.r.t. the standard

sin® cos6
basig). Find vectors u,u, ‘such that

’];)1. =e"'°v1’,'1:,,2 =e®u,. Is {v;,v,} a basis

“for C2 ? Give reasons for your answer. 5

Is _{sinx,cosx,sin(x+~§]} a linearly

independent set over R ? Justify your

answer. 2

P.T.O.
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Find the radius and the centre of the

circular section of the sphere |r| =17, cut-

off by the plane r.(i-j+2k)=6. 3

Let T : R2 — R2 be a linear operator with

1

J (w.r.t. the standard

: { 7
matrix ]

basis). Use Cayley-Hamilton theorem to
check whether T is invertible or not. If T is

invertible, obtain T (x5) for
(x,7) € R% If T is not invertible, obtain
the minimum polynomial of T. 5

Reduce the following quadratic form to
standard form and find its principal

axes :

4x2 — 4xy + y2
Hence identify the type of conic
represented by : 5

4x2+y2-4xy=1
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(b)
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Complete {(2, 0,3)} to form an orthogonal
basis of R3. 5

Cheék whether or not the set of all
symmetric matrices in M, (R) form a real

vector space with respect to the usual

addition and scalar multiplication for

M-: (R). 5

Apply the fundamental theorem of

homomorphism to prove that : 6
R ge
R2

Consider the linear operator T :.C3 — C3
defined by : « -
T (21,22,23) =

(z) + 129,12y — 225 +123,— i2y + 23)
Check whether or not T is : 4

(i) self-adjoint

(i1) unitary

P.T.O.
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7. Which of the following statements are true ?
Give reasons for youf answers in the form of a
short proof or a counter-example : | 10
(1) IfX=[D|Disa2x2diagonal matrix} and
Di~Dziff Di=¢Dy, ¢20,cecZ', then ~

1s an equivalence relation on X.

(ii) If two matrices A and B have the same

eigen values, then A = B.
(i) Any symmetric matrix is non-singular.
(iv) If V= {(x,y) eR?|x = y}, then (1, 0) + V

and (0, 1) + V are two distinct elements of

R2
v

(v) The function <, > : R2 x R2 —» R

«xl],[le =x2 + xZ defines an inner
X2/ \ Y2

product over R2,
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