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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination
June, 2026
MTE-002 : LINEAR ALGEBRA

Time : 2 Hours Maximum Marks : 50

Note : Question No. 7 is compulsory. Do any
four questions from Q. Nos. 1 to 6. Use of

calculator is not allowed.

1. (a) Check whether (3, 2, 1) is in the linear
span of S={(2, 0, 1), (1, 2, 3)} or not. 2

(b) Let T be a linear operator on R3,
defined by :
T(x;, %9, X5) = (22) + X9 + X3, X; —Xg, 3%;)
Find the kernel and range of T. Is T

invertible ? Give reasons for your

answer. 3
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2 0 O
(c) Show that the matrix A= 1 0 1
-2 1 0

1s diagonalizable. Further, find P such

that P~1 AP is a diagonal matrix. 5

2. (a) Find the dual basis of the basis
B={(1,1,1),(1,1,0),(1,0,0)}of R3. 3
(b) Find the values of k for which the

following system of linear equations can

be solved by Cramer’s rule : 5
5x+3y+2z=10
x+kz=6

Tx+3y+5bz=15

Is there a solution for £ =5 ? If yes, find
it using Cramer’s rule. If not, use the
Gaussian  elimination method for

obtaining a solution.

(c) Check whether or not : 2
W={a+1, a)la e R?}
1s a subspace of R?.
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Find A~ 1, where : 3
0 1 2
A=2 -2 2
1 1 1

by using the Cayley-Hamilton theorem.
3

Obtain the orthogonal canonical
reduction and the principal axes of the

quadratic form : 7

Q(x) = 2x2 +2y% +22% + 2xy + 2yz + 22x

Find an orthonormal basis of RS3

containing (g, 0, %j 3
If 6 1s the angle between the vectors
(3, 4) and (— 1, 0) and ¢ is the angle
between (2, 1) and (0, 1), then show that
0 = 2¢. 4

If aeC 1s an eigenvalue of a skew-
Hermitian operator, find the values
of a. 3
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5. (a) Find the inverse of the matrix

1 -1 1

A=|1 1 0| by the row reduction
1 1 1

method. 4

(b) Show that the set {(i, 1, 0), (2, 1, i),
(0, 1 + i, — 1)} is basis of C3. Find the

coordinates of (1, 1, 1) in this basis. 6

6. (a) Let T:R? >R? be a  linear

transformation defined by :
TCx, y,2)=(x—-y, x+y, )

Find the matrix of T with respect to the
ordered basis B = {(0, 1), (1, 1)} and

B ={1,0,0),(1,1,0), 0,1, 1) of R2

and R?, respectively. 4

(b) Find the vector equation of the plane
passing through the points (1, 1, 1),
(-2,0,1)and (1,-1, 1). 2
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(c) Let: T: R? - R? be the linear operator
defined by :

T(x, y,2) =
(4x+Ty+5z,—2x—4y—4z, x + 3y +42).
Find the minimal polynomial of T. 4

7. Which of the following statements are true
and which are false ? Justify your answers
with a short proof or counter example,
whichever 1s appropriate. Marks will be

awarded only for correct justification : 10

(1) If T:V —>W is a linear transformation,
where V and W are finite-dimensional
vector spaces and rank(T) = dim(W),

then T is invertible.
(11) Eigenvalues of a unitary operator are of

the form eie, 0cR.

(1) If W1 and Wz are subspaces of
R? such that dim(Wi)) = 1 and

dim(W2) = 2, then R® =W, ® W, .
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@iv) If D is the differentiation operator on

the space of all polynomials of degree at

most 3, then D* = 0.

(v) If two matrices in M, (R) satisfy the

same monic polynomial of degree n with
real coefficients, then they have the

same minimal polynomaial.
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EATceh SUTFer ShTdehd
(sft, €t o)
i ureln
S, 2026
T.21.3.-002 : aer sewTivTT

AT ;2 U AR aH 3T : 50

T : Y YIT-UT § GId I¥7 &1 9¥7 &I 7 S g1
T &A1 1 T 6 TF HI5 AT J97 HIfoTT | Hohoi?
HT JIIT 78T HIAT &

1. (@ S\ =fse & (3, 2, 1) TH=
S=1{(2,0, 1), (1,2, 3) = Hax faxgfa §
T T | 2

(@) 7H ffSe feh T, R® W
T(x;, %9, X5) = (22) + X9 + %3, X; —Xg, 3%;)
gr1 aRefi ®1 T W efie oiR ufer am
HIGL| 1 T FhAMT T 2 AT W A
h T dILU | 3
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(1) fe@msy foh A =

L\')r—*L\'J
= O O

0
1
0

g1 M R P 3@ s fws fau

P! APfoshl sTeE 5

2. (@) R3 &I TR :
B={(1,1,1),(1,0), (0, 0)
1 5 3MuR FaRtfery | 3
(@) Lk % HF @ FHifew e fag
Frefafer gt e 1 R fom & 5
fFn ST Ewa ¥ :
5x+3y+2z=10

x+kz=6
Tx+3y+5bz=15

FMEk=5% fauea g ? g ‘& @ W
fm ¥ s 3@ wifew) 3fg ‘q' @ T
TR0 93 hieh & HenlfaT | 5

(M) Sitg wifNe fF W={a+1, a)lacR?}
R? &1 SUqq= & a1 & | 2
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0 1 2
(F) IR A=|2 -2 2| & fau =*fa-
1 1 1

e 999 &) 99T e A- ! [ HifST ] 3

(@) fgema o= :

Q(x) = 2x? +2y2 +222 +2xy+2yz +2zx

1 Aftes fafed TaMEA iR 4&F 311 9
HItT | 7

@)me@,oéjﬁmmﬁw
Teh JHM Aifieeh SR fHepiferg | 3
(@) gfe |fesi (3, 4) 3R (- 1, 0) & = & B0

0 & 3R |t (2, 1) &R (0, 1) & == & I
¢ T femmu i 6=2¢ | 4

(M AT aecC Th o wufd oeqe i
ST € @ o 3 A 1 A TSI | 3
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1 -1 1

(%) Uk TR G 38 A=|1 1 O @1
1 1 1

ZJchH 1A hifSTT | 4

(@) feemEt f¢ gq==3 :

S=101,0),(2, 1,7, 0,1+ —1)}

C® w1 MR ¥ 39 MUR & 9Oy glew
(1, 1, 1) =1 fdsmes famiferT | 6

(F) g wfse fe T: R2Z >R

T(x7 y,Z):(x—y,x"'y, y)

g Uiwifd ww e ®uRo ¥
R? &t g sma® B = {0, 1), (1, 1)}

3R R? Ea i YR
B ={(1,0,0),(1,1,0), (0,1, 1) & e

T <kl TR FTd hITIT | 4
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(@) fogafi (1,1, 1), (- 2,0,1) 3R (1,—-1,1) ¥

TSI STl HHAA sh FHIRT0T fehTfert | 2

(M) AR fse fw T: R® > R?:
T(x, y,2)=
(4x+T7y+bz, —2x—4y—4z, x+3y+4z)
g aReferg e Fhre B T 1 sAfeqse
gue ferTferu | 4

. Trfafed swedt § 9 SH-9 %o 99 T 3R

FF-Y HUT THA T ? 3T IW hI Ife TH oy
SUUfed A1 ISRV §RT Shifere, st off 3fea g1 3fea
qftesiu & fau & o fed ST . 10

@) T T:V>W TF s =R g, &l V
AR W ufifaa fomn aret gfewr afteat € o)
rank (T) = dim(W), & T S[chToi™ g1

(i) T Ufeheh Heohreh & A A1 0 & w9 4

TS 0eR |
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(iii) afg W1 IR Wy R2 &t Suquftedr ¥ fomeh
faw dim(Wy) = 1 3R dim(Wg) = 2, @

R>=W, ®W, |

(iv) A D Afereham @ Hife arclt aguet i |fes

A T 3Tehd G & dl D* = 0 |
(v) afe M, (R) & T =48 T & Sl n oA

THTUHTT agIe ! Gq% &d & o aMi
T8 1 AfeTse Tgug T T

X X X X X
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