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- ELECTIVE COURSE : MATHEMATICS
-MTE-02 : LINEAR ALGEBRA

Time : 2 hours Maximum Marks : 50
(Weightage : 70%)

Note : Question no. 7 is compulsory. Attempt any four
questions from questions no. 1 to 6. Use of
calculators is not allowed.

1. (a) Let
W = '{(Xl, X9, X3) € R3 . Xz + X3 = 0}
Show that W is a subspace of R3. Find two
subspaces W; and W, of R3® such that
R3I=WOW,andR3 =W W,but W; =W,. 7
(b) Find a unit vector in R3 that is orthogonal to
(1,2,1)and (1,-1, 2). 3

2. (a) Let P4be the vector space over R of the set of

all polynomials of degree at most four. Show

that 1 + x + x* and 1 + x3 are linearly
independent. Find a basis of P consisting of

vectors 1+ x +x% and 1 + x3. 4
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Let
T : R3 - R2 given by
T(x4, X9, X3) = (Xg + X3, X9 — X3).

Prove that T is a linear transformation. Find
the rank of T. Can we find a such :that:
(3, 2, a) is in the kernel of T ? Give reasons
for your answer.

Find the values of a, b € C for which the
matrix ‘

1 i 1+i
a b+1i 2-i|is Hermitian.
1-1 2+i 1
Let V be a finite-dimensional vector space
over a field Kand let T : V —» V be a linear

transformation. Prove that T is one-one if and
only if T is onto.

Find the eigenvalues and the eigenspaces of
the matrix

1 1 1 |
A=|2 2 2|.Is A diagonalisable ?
3 3 3

Give reasons for your answer.



4. (a)

(b)

(0

5. (a)

(b)
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Reduce the

0 2 -4
-1 -4 5 '
to the row-reduced
3 1 7
0 5 -10

echelon form. At each stage, state the row
operation you are using. Also give the rank

of this matrix. 4
Use Cayley-Hamilton theorem to evaluate
A8 where 4
1 24 1
5
A=|0 0 7
0 0 -1
L J
Give two distinct elements, with
justification, of R%/R3. 2
Use the Fundamental Theorem of
Homomorphism to prove that C3/C* ~C. 6
Find an orthonbrmal basis foi' a subspace
W= {(xla Xﬁa Xg, X4) € C4 | Xy + i.X2 = 0’
' A ‘X9 + X3 — X4 = 0} of C4. 4
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6. (a) Find the real quadratic form represented by
the matrix '

o[, )

Also, obtain a set of principal axes for it, and
hence reduce it to its normal canonical form. 5

(b) Find the vector equation of the plane
determined by the points (0, 2, 1), (2, 1, 0),
(1, — 1, 0). Further, check whether the line
r=01+2w)i+2-30)j-Q10+5nk
intersects this plane. If it intersects, find the
point of intersection. If the line and plane do
not intersect, find the equation of another
line that intersects this plane. 5

7. Which of the following statements are True and
which are False ? Justify your answers either
with a short proof or a counter-example. 5x2=10

(a) IfT:R® > R3is a linear transformation,
then there is u = 0 in R® such that T(u) = 0.

(b) A 3 x 3 matrix of rank one has an eigenvalue
Z€ero.

(¢) An orthonormal set of vectors is a linearly
" independent set.

(d I U and V are subspaces of a
finite-dimensional vector space W, then
dim (UNV)>1.

(¢) The relation ‘~ on Z2, given by
(a, b) ~ (¢, d) & (a — b)]c — d) is an
equivalence relation.
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1. (%) wF il
W={(X1,x2,x3)eR3:x2+x3=0}.
fgmu fF W, R3 & sqemf® 2 | RSP At &
Iqgufeat W, R W, v fifve e
T RI-Wo W, 3IRR=Wo W, afF
W= W,. 7

(@) R® ® TH W1 WEe WiGW §@ HifE,
1,2,1) 3R (1, - 1, 2) % G Aifas B | 3

2. (%) WA R Py, R W 3ifts-8-a1fte 4w I
aﬁa@%wﬁﬁ%ﬂaﬁ% | femge
Flex+xtaM1+3ewa: @A 2 | P,

1 T8 AR 1 BIRTC R aRW 1+ x + x*
M 1+x3 i | 4
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(@) wm =
T:R3 > R?
T(xy, X9, X3) = (X9 +Xg, X9 — X3)
g aRwiRa @ |
fog it 6 T o W @@ 2 | TH

fa Fa FIT | T 89 VT o F19 K TR 3
o T (3, 2, o) THI AR § & 2 39 W

% HIT §dT1SC | 4
(M) a,be C® 3 AN Fa Hiftle e faw
Sl
1 i 1+1
a b+i 2-i|lsfAA 2

1-1 2+1 1

3. (%) @M T v & K | uitfia-ffia afew omfee 2
AR AF #ifE T : V > V o Waw waiawo @ |
frg A 6 T it ? Al o Faw Il T

IR § | 5
(@) =g
1 1 1
A=1[2 2 2|% IEaE 3k
3 3 3
sTgEmeat Jra B | o A frai ? 2
A I & HAU FqEy | 5
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(1) RYR® % 3R wRa @ ommowm o

& | 2
5. (%) Yoyd wahIiaT Tia § frg Hif 6
c5/ct~cC. 6
(@) c*Hi yamfe

W = {(xq, X9, X3, X4) € C¥|x; +ixy =0,
Xg + X3 — X4 = 0}

%%{QWWWWW' 4
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6. (%) 3Imgg
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feurh wema @ Hivm | o gET I w=
Ty oft yrd e ot 38 T’ W e
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(@) fagatt (0,2, 1), (2, 1,0 3R (1, - 1, 0) g
futfe gwaa = afew afiem 3@ Hiw |
Wh dm, W dHifw B W@
r=1+20)i+2-30)j—(1+5a) k3™
Tad H fede it & I T | I w R,
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HHae Ufdese T8 wd, 9@ T W = @
1 G [d HITT S 30 THad 61 Tfa<se
Excil | 5

7. feffes § @ #98 w9 g9 § ot wWa
G ? AU I H T AY I A TH
TegeTEw | gfee hife | 5%2=10
(%) afe T:R® > R3us Was Tqq B, 99 RO H

T U u 08 e fae T(w) = 0.

@) aﬁm%sxswwwmﬁms@
B 2§ |

(@) vEm difes afewt @ ag= Waka: @

. wg=E g

(9) 3fe U st v aiifta-fanfin oty @afe w 6
Iqgufseaf §, 96 dim (UN V) > 1.

() (a,b)~(c, d) < (a—b)|(c—d) g 22 W faan
T HEY T god HeY § |
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