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[Linear Algebra]
[Major Subject]

[Max. Marks : 60]

[Time : 3:00 Hrs.[

Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]

This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.
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Q.01 If {a, B} 1s an orthonormal set in an inner product space, then distance

Q. 02

between oo and P 1s -

e {o, P} IR OH FAE H U JHM eI B 99 o 9T pH 4

e

a) 0 b 1
) 2 d 2

The quadratic form corresponding to the symmetric matrix

1 2 -3
2 0 3 1S
-3 3 1
1 2 3
FART Mg |2 0 3 | @ 9 fgua w9 g -
-3 1

2 2

a) q=x1" txy t4dx;x0 +6x1 33 — 633 X3
) 2

b)) q=x"+x3" +4x; x0 — 637 X3 + 6x0 X3
2 2

€ q=x" tx3" +4x;x— 6x1 X3 — 6x2 X3

2, 2
d)  q=x1" tx3" —4x1 12 — 6x1 X3 + 6x2 X3
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Q. 03 A linear transformation T e L. (U, V) is self-adjoint or Hermitian if -

Q. 04

Q. 05

TH IRgH HUFRY T e L (U, V) Ieh—Tsolg< I ZHGy g afe -
a T=T* b) T*=T
¢) Tax="T d) None of these

Let A and B are n x n matrices with complex coefficients and exponential
: A B A'B_ A B.
matricese and e , thene =e .e if

AT A AT B A TN 9ol n x n ST & AT & TUT & TR i
a‘@@%}ﬂﬂeMB:eA.eB%\raﬁ

a) AB=BA b) AB=zBA

¢c) AB=1 d) None of these

The set of symmetric matrices M, (R) forms a subspace of dimension -
HHHT 3Tl BT Ao M, (R) SUREIE grar & et faar 2 -
a) nn-1) b) n(n + 1)
2 2
¢) n(n+1)2n+1) d 0
6

[Section - B]

This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01 In an inner product space V(F) prove that -

% SR oH FHe V(F) | g FIE -
[ B[ = al|-|[B]]

Q. 02 Prove that any orthonormal set of vectors in an inner product space is

linearly independent.
g SIS & owR [ue wofe § yam=g diftes A3l &1 B8

Ay UHEaa w@ad Bl 2 |

Q. 03 Reduce the following quadratic form into canonical form -

= fgarda 9 & daMed Y ° F9ERT I —

2 2 ) 2
Xt xy HdxsT 9% = 2x 20 —dxp x5+ 6 x4 — O340 — 1234 x5
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Q. 04

Q. 05

Q. 06

Q. 07

Q. 08

Let A be a real symmetric matrix with distinct eigen values. Let P be the
matrix whose columns represent normalized eigen vector of A. Then show
that P is orthogonal matrix.

AT A - emgse A 916l aRafde |EHa eegg & | AT P ar
aregE B e W™ gEE ofiffes dieer Feftd ovd 8, 9 Rig
IS 5 P ffas emegg 2

If V is a vector space over an algebraically closed field F, then show that
every irreducible invariant subspace W relative to T e L(V, V) has
dimension 1 or 2.

gfe v Ioim dgd &3 F R US Wy Wi B 99 e o
T e L(V,V)® AU Udd JIRITHR orad SUFHe &Y famr 131 2 giay
B

Letu = <aj, a5, ..., a,>,v=<by, by, ..., by> belong to the vector space
n
V=C,anddefine(u,v)= 3 a _iE then show that
i=1

AT u=<ay, a,, . . ., a,>, v=<by, b, . . ., by> T G V=C, & Tl

n —

298l (u,v)= Y a,b, gFT oR9IlUa g1 99 g ®Iy
i=1

1) <ujtliy, v> =<U, v> +<Uy, V>

1) <u,vi+tvy> =<u,vi>+<u, v >

1) <au, v> =a<u,v>

iv) <u,av> =a <u,v>

Show that the vector differential equation & Ay

dt

where A 1s an arbitrary constant matrix with real coetficients, has the
solution y(t) = ¢ e vo which takes on the initial value yy whent =0

Tensd & Afeer eada wH@R dy

dt

SE A W SR ATE ¥ e e arafdd B ' v =e .y
AT & S8l URfFI® A9 t=0 ™ y, 8

0 -1 0
IfA = . B-=
0 0 0 0
B A+B +B A B
&}

Show that AB # BA. Calculate eA, e, and show that e™'® =e” . e
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0 1 -1 0
afc A= . B=
0 0 0 0

Ge s?j AB %= BA TUHET SIS eA,eB,eA+BHQJIT E‘%TTS?j MB st &P

[Section - (]

This section contains Essay Type Questions. Attempt any two questions in this section in
500 words each. Each question carries 10 marks.
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Q. 09

Q. 10

Q. 11

Q. 12

Apply the Gram-Schmidt orthogonalization process to obtain orthonormal
basis from the basis B = {1, Po. P3} of V3(R) where ;= (1,0, 1) .

Ba= (1,2,-2),B3= 2,-1, 1)

T e ariaRe O &1 TR 3RS SR B = (B, By, B3} F TEMN
ofiftgd MR g BT W&l By = (1L, 0, 1), B = (1, 2, -2) ,
Bs=1(2,-1, 1)

Reduce the following conic to its principal axes -

=1 elfdd &1 S & sdl § FHEIT B —
7x% +52 xy — 32 v = 180

State and prove principal axis theorem.

= e TG B B i vd g IR |

Show that every n x n matrix A can be expressed A =14 (A+At) + 14 (A—At)
as a sum of a symmetric matrix 1/z(A+At ) and a skew symmetric matrix
14 (A—AD)

g FRR 5 TP nx n AIE A B FAMAT TR % (A+A") T fawm
TR Mg H(A-A' ) B T B wY H e BT o Whar § st
N 15 PR AN A RN

24614-MJ



