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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 o = (1, 0, -1), ay = (1, 2, 1) and
ag = (0, - 3, 2) be vectors in R3. Show that
{dl, a5, ag} is a basis for RS, Express
(1, 0, 0) and (1, 1, 0) as linear combinations
of a,, a, and ag. 4
(b) Let T:R3— R3 be defined by
T(x,, 5, xg) = (3% + Xg, — 2%; + X,,
- X + 2%, + 4x3)
(1)  Write the matrix of T with respect to
the standard basis of RS,

(ii) Show that T™! exists. Give the
expression for T"l(xl, Xy, Xg) for T
above. 6
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2. (a)

(b)

(c)

3. (a)

(b)

MTE-02

Let f: RZ > R! be defined by

flx,, Xp) = 3%; + 4%, and T : R* > R? be
defined by T(xy, X5) = (% — X9, Xy + X,).
Suppose g=fo T. Whatis g (2,3)? 3

a 2 1

Let A=|0 b 1]

1 1 1

(i) Find one value each of a and b such that
rank of A is 3. Justify your answer.

(i) Find one value each for a and b such that

rank of A is 2. Justify your answer. 3
Find the minimal polynomial of the matrix
1 -1 0
0 2 0f. 4
0 0 2

Find the eigenvalues and eigenvectors of the
matrix

5 -6 -6
A=]|-1 4 2 |. 5
3 -6 -4
Solve the following system of equations by
Gauss elimination method : 5
X ~Xp—Xg=2
2
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(a)

(b)

(a)

(b)

(a)

Show that Al = A3, if A is the matrix
3 -3 4

2 -3 4.
0 -1 1

Let B, = (1, 0, 1), B, = (1, 0, -1) and
B3 = (0, 3, 4) be vectors in RS, Apply the
Gram-Schmidt process to {B;, By, Bgl to

obtain an orthonormal basis for R3.

Suppose in the standard basis for R3, the
1 1 2

matrixof T:R3 5> R3is|-1 2 1.

0O 1 3
Find the matrix of T with respect to the
ordered basis {V; = (1, 1, 1), Vo = (0, 1, 1),
V3=(0, 0, D}
Find the orthogonal canonical reduction of

the form x? - 2y2 +Z2 + 2xy + 6yz and its
principal axis.

Find the range space and a basis for the
kernel of the linear transformation
T:R* - R* defined by

T(xy, %5, X5, x0) = (%) ~ X9, Xp ~ X3, X5~ Xy, Xy~ Xy).

6
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(b) Are there values of a € C for which the

1 0 o
matrix |0 -+ —L| is unitary ? Justify
% T '
1
0 — a
L V2 ]
your answer. 4

7. Which of the following statements are ¢{rue and
which are false ? Justify your answer. 5x2=10

(a)

(b)

()

(d)

(e)
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IfV={A | Ais a 2 x 2 real matrix}, then
V; = {A € V| Ais invertible} is a subspace
of V.

The function defined by x * y = log (xy) is a
binary operation on S,

where S={xe R | x>0}

2 1
The kernel of the matrix | 0 1 1| is
-1 38 4

Zero.

If the determinant of a matrix is zero, the
matrix is not diagonalisable.
There is no co-ordinate transformation that

transforms the quadratic form x2 + y2 + 22 to
Xz + yZ.
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1. (%) 7 &R o, = (1, 0, -1), 0y = (1, 2, 1) 3K

ag = (0, -3, 2), R® # wfew & | Ramu &

{ay, ag, agl R WC’R'RTR‘% | oy, a23ﬂ1a3a€

THA™ G99 ° (1, 0, 0) 3 (1, 1, 0) H =H
Hfe | 4

(@) A &ifsle T: R > RS,
T(xy, X9, Xg) = (3% + X3, — 2X; + Xg, — X + 2Xg + 4%g)

gr uferfea 2 |

() R3% A% YR % WM& T & AR
ferRa |

) Remufrriw @ 1SR OH
ﬁq Mg T% ﬁ'TQ: T_l(xl, Xy, Xg) Bl =STh
A | 6
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2. (%) wm it £: R? 5 RY, flxy, x,) = 3x; + 4x,
I aitwfya @ oK T: R%2 > R?,
T(x4, X9) = (X1 — Xo, x1+x2)'g'l'([‘|ﬁ‘q'fﬁﬂ% |
AR AT g=fo T.ad g(2,3) & ?
a 2 1

(@) mA#AtA={0 b 1|

1 1 1
G) a3 b & U @ 9@ 7 AT
o T AR wfd 3 &) | 319 W F
gfee Hifve |

(i) a 3N b F U wHwF 9@ 7@ HfT
N fmAf oifd 28 | o S A

gfee i |
1 -1 0
(M) =g |0 2 0| W Afeys W;EIQ F@
0 0 2
Hifre |
5 -6 -6
3. (F) IFEA=|-1 4 2 |% JAEFAN ;N
3 -6 -4
e i i |

(@) Fr=fafea wfeo fFem
X1 +X+X%3=4
Xy~ Xg—Xg =2
X1 —2%,=0
i meE frow faf @ g AR |
MTE-02 6



3 -3 4
4. (%) AR AR |2 -3 4|}, 7« Rwwe
0 -1 1
Al= A3, 5

(@) w" SR By =(1,0,1), By=(1,0,-1)
3 By =(0,3, HRIF wlew & 1 By, By, By}
W q-fe ThH AN 6 R # OF @EE
difeeh ARy iR | 5

5. (%) WH Afe R3 % fore weh TuR & Fww
1 1 2
T:R3 5> RO Oogg (-1 2 1| 2|
0 1 3
®if@ MR (V; = (1,1, 1), V3 = (0, 1, 1),
Vg = (0, 0, 1)} % @N& T & 3¢ M@
Hifvm | 4
(@) wwa x2 - 252 + 22 + 2xy + 6yz 1 Wiferh
g g s sEm g w F@ AR L 6

6. (E) T(xy, X5, X3, Xy) = (X — Xg, Xg — Xg, X3 — Xy, Xy — x;)
2 uitafya Was sqia@ T: R > RY A
fe =1 oTraR 3R aier wufse s HRT | 6
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(@)E@iféae C%m@%%ﬁlﬁmw

1 0 0
-1 1

0 = = Ufre 8 | 319 IR I g
1

7 ]

i | 4

7. Pefifer § @ WA v aw ¥ ok @M
G ? 39 I i gt AR | 5x2=10

(F) M V={A| ATH 2 x 2 TIH ) |,
TV, ={Ae V| A goaog 8} V &
IygHfe § |

(@) x +y = log(xy) TR RV %@ S W
feamur®t wfskn 8, e S=(xe R | x> 0},

1 2 1
(M s=gEg|o 1 1|HaARyTR
-1 3 4

(|) IR = A= F AR g R, @ AR
T =i 2 |

(¥) v g frdui s 74 & 5 fgueh wmem
x2+y2+z23ﬁxz+yzﬁ1€qiﬂﬁ?{m%l
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