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BACHELOR’S DEGREE
PROGRAMME (BDP)
Term-End Examination

June, 2025

MTE-02 : LINEAR ALGEBRA

Time : 2 Hours Maximum Marks : 50

Note : Question No. 7 is compulsory. Do any

four questions from Q. No. 1 to Q. N. 6.

Use of calculator is not allowed.

1. (a) Istheset{(1, 2, 3}, (2, 3,1), (3,1, 2)}in

(b)

R3, linearly independent over R ? Give

reasons for your answer. 3

Check whether or not the angle

_)
between the vectors u =(0,1) and

%
v =(4,+3) 1s the same as the angle
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_)
between the vectors r =(,0) and

S - [i LJ. 3
V5B

(c) Check whether the following system of

linear equations can be solved by

Cramer’s rule. If it can, apply the rule

to solve it. Else use the Gaussian

Elimination process for solving it : 4
x+y=3-z2
x+z=y+1
x+by=T7T-z

2. (a) Determine the value of k& for which the

0 1 k
matrix A=[2 3 5] isinvertible. 2
3 5 7

(b) Find the dual basis for the basis

{1+ x, x+ x2, x2} of the space : 3
Po={ap+ a1x + a2 | ay, a;, ay € R}
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(¢) Find the adjoint of the following matrix

A, and hence find A1 5
1 11
A=|1 -1 1
1 10

3. (a) Find the matrix of the differentiable
operator D : V — V with respect to the
basis B = {1 — 2, 2¢, 3t2, 413} of the

vector space V of all polynomials of

degree < 3 over R. 3
3
(b) Is the matrix A=110 -2
-3

diagonalizable ? If yes, then find the

matrix P and diagonal matrix D such
that PAP=D. If A is not

diagonalizable, find a matrix Q that is

similar to P. 5
(c) Check whether or not the set
W=1{abc) eR|a+b-c=1isa
subspace of RS, 2
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Show that the linear operator

T:R3 - R3 defined by : 4
T(xq, %9, x3) = (X9, X7, X3)

1s a unitary operator.

Obtain an orthonormal basis of R3
containing the vector (i 2 O) 4

Find the inverse of the matrix

1l 4
A= {3 2} by using Cayley-Hamilton

theorem. 2
Consider the mapping T: RS 5 R3,
defined by :

T, y,2)=@+y,y+z 2z+x).
Check whether or not T 1is an
isomorphism. If it is, find T-1. If T is
not an isomorphism, find the

characteristic polynomial of T. 5
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(b) Reduce

(16x2 — 104x + 44) —> (9y2 —172
y—24xy)=0

to standard form. Hence identify the

conic it represents. 5

6. (a) Find the vector equation of the plane
determined by the points (1, 0, 3),

-2, 1, 0), (1, 1, 3). Further, find the
position vector of the point of
intersection of this plane with the line

r=oi+ 1+ 20)j—(2-3)k. 4

(b) State and prove the relationship
between the rank and the determinant

rank of a matrix. 6

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

given only for correct justification : 10

(1) W1 and W2 are two subspaces of R* of
dimensions 3 and 2, respectively, then
the dimension of (W NW,) is at

least 1.
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(i1) 1 i1s the only eigen value of a unitary
operator.

(111) If O is an eigen value of a square matrix
A, then A is not invertible.

av) If T 1s a linear operator on a finite
dimensional real vector space V and
the rank of T is equal to the dimension
of V, then T is an isomorphism.

(v) There 1s a unique linear operator T on

R3 such that the characteristic
polynomial of T is (2x — 1) (x + 1)2 and

the minimal polynomial of T is (2x — 1).
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MTE-02
Aok SUTFE ShIeiehH (SH. . ot.)
e arer
S, 2025
A 3.-02 : Haes siomiom
gy ;2 HUL Sf¥eRdd 37 : 50

T JIT GBI 7 FAT TR &1 JIT G 2 T 6 dF &
FIE W §99 FITQ | Fegerel & FI7T T&l H
g

1. (%) w1 RS § wg=a {(1, 2, 3), (2, 3, 1),
(3, 1, 2)} R R gehd: @ad &1 A0 W
T RO I3 | 3

(@) wta =ife fF gfeei U =(01) @R
V=(44+3 & @ F B R gl
I‘:(l,O) 3ﬂ—{ S=(g,ﬁj ﬁaﬁaﬁ
IV THE T A1 7R | 3

C-2730/MTE-02 P.T.O.



[8] MTE-02

(M) Sia wifee fe fefafea es gt
e 1 R faftr 9 g fomen s whar © 2
T2t | afe g1 foman S wehan &, o S9 fafy @

TA hiTSI 31al MRMAIH U 1 93

Heh B DI ¢ 4

x+y=3-z2
x+z=y+1
x+by=T7T-z

aWa ~ ~

2. () k &1 98 HM A@ HINTY 5D T4 AT
0 1 k

A=|2 3 5| g=hHUNA | 2

3 57

(@) FAfE P, ={a,+ax+a,x?|a,a,a¢c R}
F SR (1 + x, X + X, X°) 1 54 SR
[REAELY 3

(M) frEAfdfed Sege A 1 gg@ves Hehifag

v =98 A femiferT 5
11
A= -1 1
10
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3. (&) R W Afywdaq Hife 3 a1 agual i afew

A V H1 MEUR B = {1 - t% 2t, 3t%, 4%} &

e STehaish Gohieh D : V — V &1 TR

A HIFST | 3
0 0 3

(@) F =g A=|1 0 -2| fawoa & ?
0 1 -3

Ifc &, 9 T 3TeIE P SR ww fawut stere

D Td it fseeh fow PIAD = D ®1 3fe
A fawoa =& %, T T P 1 99EY T8
Q fehTfeTm | 5

(1) Sita Hifse for T

W={(ab,c) eR}a+b-c=1}
RS &} Sugmfte § o1 7 | 2

4. (a;) fa_@"gq 1%5 T(xla X95 xS) = (xZ’ X1, x3) Y
R ek dewew T:R2 SR wH

Ufeheh Hehlleh T 1 4
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1 2
(@) R (ﬁﬁoj A G

R3 &1 YOI Sified oMHR et 4

(1) hell-TfHeed & YHT I TAR Hh SR

1 4 .~
A= {3 2} 1 sk H TTehIfeTT | 2

5. (%) T T: RS SRS

Ty, 2)=(x+y,y+2,2+X)

BRT IR SISTT | &= T ek okt |
aft &, @ T W@ il A T e
iR I N2 s £ 16 e o
feTfera | 5

(@) (16x° — 104x + 44) — (9y* — 172y — 24 xy) =0

& O 9 § 9gfi | 39 T Y9 hifoly,

o SEQ -1 viha F&iyd Sar 5

C-2730/MTE-02



[11] MTE-02

(%) foga® (1,0, 3), (-2, 1, 0) 3R (1, 1, 3) gW

fuiia T9aa &1 9fewr T et |
M 36 HHIA & |19 @l
r=ai+(1+20)j- (2 -3a)k
% ufeeg fog o1 feafa ofew famfem) 4
(@) Hife AR TR Hife & o9 T Ty
Fagd R fag o s 6

. Tr=fafed o 8§ @ -9 F99 T 3R hE-9

FHIH A § 7 3T IW 1 Y Teh oy SUdrd a1
gfa-3geew g1 difsr, S oot Sfaa ®1 st W
TRl o7 | & few S 10

() W, 3R W, e fam 2 #i) 3 st RY @t
IygHfteat %, a (WlmWZ) w1 o
FHA-Y-FHA 1 ¥

(i) T Uheh GehReh 1 shadl 1 & T TH |
(iii) = I % T MR A HT IMEH UH T,
@ A FHAT & 2|
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(iv) 3t T wk wfRkfia fomn o owafes |few
Hafte V W Tk ok TR § AR T
TSV 1 ol & THH €, @ T T Jedshiiid

gl

v) R® Wt T s ew denE T )

T o1 stfuetarfires sgae (2x — 1) (x + 1) 3K
T 1 Afeuse SgUS (2x— 1) 1 T €

XX XXX
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