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MTE-02 : LINEAR ALGEBRA

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 4 is compulsory.

(it) Attempt any four questions from the rest
of the six questions.

(iti) Use of calculators is not allowed.

1. (a) Are the following four vectors linearly

independent in R* ? Give reasons for your

answer : 4
a]_ = (]—7 ]—? 2a 4)

(XQ = (2> _17 - 5> 2)
0(‘3 = (]—> _17 - 4> 0)
a, =(2,1,1,6)

P.T.O.
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Find the orthogonal canonical form of

x2 + 14xy + y2, giving the transformations

used for doing so. 6
-1 4 5

Let¢ P=| 0 2 -3|. Determine P!
0 0 8

using the Cayley-Hamilton theorem.
Further, use P! to express (x,x,,%3) in

terms of (-1, 0, 0); (4, 2, 0); (5, — 3, 8). 6
Find an orthonormal basis of R?, of which

j 1s one element. 4

[Oii
,\/ﬁ,\/ﬁ

Check whether or not the following matrix

1s diagonalizable in R: 3
-1 2 -2
A=|1 2 1
-1 -1 O
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() Let T:R?® > R3 be a linear operator.
Suppose the matrix of T with respect to the
ordered basis :

1

B = , ,1 0

0
1 0 -1
18 A=/01 1
1 0 1

Find the matrix of T with respect to the

ordered basis :

1 1110
B = 0 Of,|1
1] (-1

Also check whether or not T 1s an

isomorphism. 7

Which of the following statements are true and
which are false ? Justify your answer with a

short proof or a counter example : 10

(i) R? has infinitely many non-zero, proper

vector subspaces.

P.T.O.
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@ If T:V->W 1is a oneone linear
transformation between finite-dimensional
vector spaces V and W, then T is invertible.

(i11) If some eigen values of a matrix are
repeated, the matrix is not diagonalisable.

(iv) R? is an inner product space over the inner

product :
<(x1’x2’x3)’ (y17 yz, y3)> = xlyl
T X9Yg — X3)3

(v) For any two subspaces W;,W, of R3 of

dimension 2, W;+ W, 1s a direct sum.

(a) Consider the linear operator T : C* — C*,
defined by :

T (21, 29,25,24) = (-i29,12, =124, 23)

Find T* (w;,w,, w5, w,) with respect to the
standard inner product on C*, where
wy,wy, ws,w, € C. Check whether or not T
is self-adjoint with respect to the standard

inner product on C*. Further, check
whether or not T is unitary under the

standard inner product on C*. 6



(b)

(a)

(b)
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1 0 1

Find the inverse of {0 1 1|, using the
0 -1 1

row-reduction method. 4

Find the radius and centre of the circular

section of the sphere |r| = 4, cut-off by the
plane : 5
r.(2i — j+4k) = 3.

(i) Check that T = R? — R?, defined by :

X] = Xy = X3)

1s a linear operator. Also, find the
kernel.

(1) State the rank-nullity theorem. Use it

to find the rank of T. 5

Check that {1, (x +1),(x + 1)2} is a basis of

the vector space of polynomials over R of

degree at most 2. Find the coordinates of

3 + x + 2x2 with respect to this basis. 5

P.T.O.
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(b) Let T:R?® > R? be the linear

transformation defined by : 5
T, y,2)=(xx-y,3x+2y+2)
Check whether T satisfies the polynomial
(x —1)(x +1)2. Also find the minimal

polynomial of T.
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MTE-02 (@) 9% g0 I fRT T wqaRon ki S
BC  x2 +14xy +y2 h1 gk fofgd
FTdeh SUTH hTEshA (&Lt ) e
, HHE 1 h ST 6
TAta g
2. (%) 9F wfifeT
[, 2021
-1 4 5
TEE-02 : g serTivT b _{ - 3}
GET ;2 U ST 37 : 50 00 8

hefl-2ffeed y9g g7 Pl freeifaw e

T () TV G 4 a5
(i) 319 : 79791 7 G fF=8] = 7579 F &7
Hifora/

Pl Wl WM HE (x),%5,%5) Rl
(_17 07 0)7 (47 27 O): (5, _3, 8) a% 'Clﬁ 1'l|

o] TS 6
(iii) FeBAT FHT FAT FX7 H1 7AlT T8
g/ (@) R3 &1 Toh TH YEMHT Alfdsh SR 14
1. (%) =0 ffafad =) |y R R Fawa: (0’\/1—3’\/5 TF o B
4

WS ¢ ? A IIN H] KR 94T ;4

3. () W9 witee T T=fafEd stege fasuHE
a, = (1,1,2,4) (%) S Tt

I 3
Oy = (27 _1a_57 2) 1 2 2
(1,3 = (]-’ _17 _4’ 0) A = 1 2 1:|
a = (21,1, 6) 1 -1 0

P.T.O.
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(@) 99 oifsit T:R3 > R? TH Haw
Hheh ¢ 3R Hihd R :

% UG T &1 AT A HiSC I8 o
Sita HIC AT T Jeawiar & O T 7

4. frefafed & 9 -9 %oH ¥ 3R $H-9

HUT A € ? AT S B! Th @Y I

I Tk YRR ¥ e FIfTe . 10

() RZ & 3Fd: &y YIW, 3Iad @
gt €

P.T.O.
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) IR T:Vvo>w T Rfba-fodfa g
gaftedi & fi9 TH Tha! Has SR
g, A T Th ehAvg 2

(i) 9% T Mg & |D A AF GHH T,
A erege famuiia =2 2

(iv) R3 ST<AH & :

<(x1, X9, %3), (31, yz,y3)> =0

T X9Y9 — X3)3
% WU Tk FAqoE i 2l
) R} & @ off fam 2 o SugHfear

w,W, & faT w,+w, T® oadm
AT 2

(%) faw ThRH T: C* - ¢4 ST i e
T(21,22,23,24) = (_L22,l21, _l24,23)

g0 uRwifm @1 ¢ W A ST
A % WU T* (wy, we, W, Wy) IREQULS
Eidl wy, Wy, ws,wy € C 1l Sk} EAISIAED
C! W AM® AA'H ®A H @H" T
wWHaE T A T A g off S i
ff ¢t W AF® STAEE FA & duE T

s & o 7l 6
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1 01 (@) "1 &S T: R —» R3? 5
(@) dferd T9HEEA B @ (0 1 1| ®
0 -1 1 T(x,y,2)=(xx-y 3x+2y +2)
yfaem ferfau) 4 4 wRef| & S wifew fF T SET

(x -1 (x +1)2 H HJL HE 81 T

6. (F) THaA  r.(2i-j+4k)=3 TU T e TETE i FEmf)

7| = 4, % e T FuF UR=SE B B

3R Hg 4 HS 5
(@) (i) S &S foF T:R3 - R3 :
T (x1,%9,%5) = (X + X3,%X9 + 23,

Xy — Xg — X3)

§ gRefa, T fa® G&RE ¢l T &

e of A@ Hifd|
(i) STTA-¥[=a1 g9F Sarsdl IR FANT
T T i Sifd fesfeg) 5

7. () S w1+, + D2
Afysman wife 2 a0 agU&l hi ieE
gafie & fau T eHR B TH SUR %
[T 3+ x + 222 & RN [ wifew
5 MTE-02 5,440

P.T.O.



