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Note :

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

1. (a)

(b)

2. (a)
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Show that Q[x], the set of all polynomials
with rational coefficients is a vector space
over Q with respect to addition of
polynomials and multiplication by constant.
Is the set of all polynomials with integer
coefficients a subspace of this vector space ?
Give reasons for your answer.

Find the range space and the kernel of the

linear transformation :
.4 4 -
T:R*>R T(xl,xz,x3, X,) =
x 1T X+ Xg X, 'x 1 +Xg X 3+ Xy 0)
Show that if S and T are linear
transformations on a finite dimensional
vector space, then rank (ST) < rank (T). Also

give examples of linear transformations S
and T for which rank (ST) < rank (T).

4
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(b)

3. (a)

(b)

(c)

4. (a)
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Find the eigenvalues and eigenvectors of the
matrix ’

1 1 0
A=|-1 -1 o]
—2 -2 2

Is A diagonalisable ? Justify your answer.

Find the dual basis for the basis
{1,1+x, x> — 1} of the vector space

- 2.
P3 = {a0 +a;X+a,X 18y8,8€ R}

Verify the Cayley — Hamilton theorem for

2 1 1
A=|-1 2 -—1/|.Hence find its inverse.
-1 1 3
Check whether the set

S= {(al, gy +or an)e R" I a, =1 +a2}

. n
is a subspace of R or not.

Check whether the quadratic forms
92x2 + 3y? + 5z — 4xz — 6yz and

4%2 + 3y2 + z2——6xy—2xz

are orthogonally equivalent.



5.
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(b)

(0

(a)

(b)

LetV={(a,b,c)e R®|a+b=c)and

W=1{@a,b,c)e R? I a = b} be subspaces of

RS,

(i) Find the dimensions of V, W and
Vnw.

() Is RR=veow? Justify your answer.

Is the following matrix Hermitian ?

1 i 0
A=|-i 1 1-i
0 1+i 2

Is it unitary ? Justify your answer.

Let V={(ab,c,d)e R*|a+b+c+d=0)

and W = {(a,b,c,d) e R*|a=—b,c=—d} be
subspaces of R%.

(i)  Check that W is a subspace of V.

(i)  Find the dimension of V/W.

(iii) Check whether (1,1, 1, - 3) + W and

(-1, 2, 0, -1) + W represent the same
element of V/W.

Find an orthonormal basis for C3 by
applying Gram — Schmidt orthogonalisation
process to the basis

{(1,1,0), (1,0, 2), (0, -1, 2)}.
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6. (a) Find the orthogonal canonical reduction of
the quadratic form

9x2 + Ty? + 1122 — 8xy + 8xz
and its principal axis. 6

(b) Find the adjoint of the matrix

1 0 3
-1 1 0]
o 1 2
Hence, find its inverse. 4

7. Which of the following statements are true and
which are false ? Justify your answer either with
a short proof or with a counter-example. 10
(i) If W and U are subspaces of the vector space
V having the same dimensions, then
U=W.
(ii) If Vis a vector space over Kand f: V-5 K
is a non-zero linear function, then f is onto.

(iii) A 8 x 3 matrix with real entries has a real
eigenvalue.

(iv). If T is a linear transformation on an inner
product space Vand T * T = 0, then T = 0.

(v) The rank and signature of a quadratic form
are always equal.
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(@) We=w wrH :
T:R*> R, T(x,, X, X5, ) =

(X, + Xy + X5 + Xy, X; +Xp, Xg+ X, 0)
¥ yfer gufy i 1 wa fifdg | 6
2. (%) AR § ol T w uRfm frfiy afew @l w
Wew dore &, O feamse fn
Y (ST) < I (D | 7 e+ HRHl S
ik T ¥ IJ|ew W afm fme g
A (ST) < Jfar (T) & | 4
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& FFAE R FFEen WA A | w=

A foepuita 2 2 ot 3 A g Aifo
3. (%) dfew gufy
P3={a0+a1x+a2x2:a0, a,a, € R} %
IMUR (1, 1 +x, x> — 1) % §d YR Fd
ff |
(@) =g

% fore Feft - e g w=nfie Hif |
THE AR HT Yoshy Td HITY |

(M) Sita iR fe age
S = {(al, a,, ...,_an) e R" l a = 1+ a2}

R" 61 Iugwfy & o1 744 |
4. (%) e Fifsie e fgardt wweam@

2x2+3y2+5z2—4xz—6yz 3R
4x% + 3y% + 22 — 6xy — 2xz
iferepa: god € 1 T |

MTE-02 6



(@)

(m)

(@)
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7 s 6 4
V={@boeR}|a+b=c} 3

W =((a,b,0)e R®|a=b}

RS i Iqemfdar € |

G V, W3R vnwWH fud sa Fifde |
) MR =VOWR? 3 IR A g¥

Hfre | | 4
w1 frafafea smegg & 2 2

1 i 0
A=|-i 1 1-i

0 1+i 2 .
1 I8 Aeheh § 2 3199 I A gfE i | 2
A iR

V={a,b,c,de R*|a+b+c+d=0} 3R
W =((a,b,¢,d) e R*|a=-b,c=—-d}

R* & sqemfdai € 1

() ita e e w, v & saaafE § |

Gi)  V/W A T s il

Gii) s file &% @, 1, 1, -3) + W IR
(-1, 2,0,-1) + W, V/W & & & 31a5a
H fefg @ § | | | 5

IMYR {1, i, 0), (-i, 0, 2), (0, —i, 2)} W
T — fRre SAifeehie Re &1 33 & C3
¥ foTu v T AiffE MR I AT L 5
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7.

(%) feamht gwem
9%2 + Ty? + 1122 — 8xy + 8xz
% difas fafga gumem iR o= g&a o
@ T |

(@) =R

1 0 3
-1 1 0
0 1 2

F1 YEESS Tq HINT | T98 391 FhA F1d
Hifvw |

Fafafiga wo=i 4 @ 98 W g9 R FRA

T 2 ? Y IW I T AY I9uRy A1 wf-Igrem

g gfE A |

G) 3R wfew @l v & syl U ik w
R g g, A U=Waar 8 |

(i) MR VKR UG ART GAM 2 3N f: VK
T AW as %o 2, £ s § |

(i) areafas yfafdat o 3 x 3 TR W T
et SATFTH BT R |

(iv) 9% T T MR oA TR V R Waeh T 3
ART*T=08 AT=0.

v) T oft feamht gmam@ f sfy ik s ota
T A & |
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