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(Linear Algebra)
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Maximum Marks : 70
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This question paper will be divided into

three sections as under :
Section-A Max. Marks-10

will carry 10 marks with 1 compulsory guestion
comprising 10 short answer type questions (maximiim
- 20 words answer) taking two questions from eagh é*{t.
Each quesi.!l'on shall be of one mark.
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. o

(] Define characteristic equation of a square

Oy
matrix
Proave t),, :
Fove that 1he runge nnd null space of every
sJ) Show that square matnx A and AT have projection K oare Tanvarinnt f KT = TF
the same eigen values.
UNIT-1II
. l/lr/ Define yndex of Nilpotency.
A Find the matrix of a linear transformation { on

- i

(vt}  Define [)iagonalizable Matrix. V.(R) defined
3 : as :

_ i.'y:{ Define wymmetric bilinear form.
o Hx, y,2)=(2y+2,x-4y, 3x)

,\fyﬁ/l Define quadratic form.

corresponding to the basis

\i}'.ﬂ Wnite Cauchy's Schwarz inequality. 8 = (L 1, 1, 1L 1, ). (1. 0. 0

-

.\P”' Define orthonormal set.
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Or

Section B Prove that distinct non-zero characteristic

UNIT-1 vectors of a linear operator ¢ corresponding to
distinet characteristic value of ¢ are linearly

\/Hl Y = \’. be a linear transformation, then
independent. .

show that kernel of ¢ is s subspace of V.
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UNIT-III

. jl Prove that similar matrices have the same

minimal polynomial.
Or

Prove that n x n matrix A over the field F is
diagonalizable iff A has n linearly independent

eigen vectors in V*(F).

o

UNIT-IV

u:(ﬂ.l,a.z],v={bl,bz]ERip

then prove that the function h:R?’xR?—=R
defined by h(u, v) = a,b, —a,b, is a bilinear form

on R? x RZ
Or

|Lnt

a=(x,, X, %), B=(, ¥ ¥3) € 4lc)
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““.d lvl

,r[ll. ﬁi‘ — 2_;".1": "2 & &.JI]_"J +J-1.

Mlx v,
“ L .
t(2-3x,y, + 6+ 200x,5, + 14 +50)x,y,

+16 ~2)x,y,

be a Hermitian form on v,(c) Find the matrix

of f.
UNIT-V

B If a and B be any fwo vectors of a real inner
product spaces V(R), then prove that :

=gl ff (@+p) Lia-P).
Also discuss their geometrical interpretation.
Or

If W be any subspace of a finite dimensional
inner product space V(F), then prove that :

(@) V=Wo&W' where W! is an orthogonal
complement of W

% (W)Y=W
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Section C

If VIiF) and V'{FI' are

n-dimensional vector

spaces having their bases as -

B=1b,b,..... b,] and B b, b, .. b

respectively, then prove that there exists g

unique lmear tfﬁﬂﬁfﬂrmallun t:Vavy surh

that :

th)=b,i=1,2._ . .n.

Let V, V', V" be finite dimensional vector spaces
over a field F and let B, B' and B" be their
respective bases then prove that for linear

transformation (:V - V' and s: V' 5 V"

M. tsat) = Mik(s) MY (£).

let A be a n x n matnx, then prove that there
exists an invertible matrix P such that P! AP

is in the Jordan canonical form.
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\/1'{{ Prove that every quadratic form ¢ over a field

%

5701

F of characteristics not equal to 2 can be

diagonalized.

Apply Gram-Schmidt process to obtain the

orthonormal basis for R® whose basis is

i1, 0, b, (1, 2, -2), (2, -1, 1.
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