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Algebra

Time : 3 Hours Maximum Marks - 40

Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 9 js

compulsory. All questions carry equal marks,
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Unit I
ThTs 1
Every square matrix A can be expressed

in one and only one way as P+iQ,

where P and Q are Hermitian matrices. 4
Yd® @1 MgE A TEF IR Hacl ThH &
a0® 9 P+iQ % 9 # fsga foan
<1 G ¥, SRl Pa Qwhiddg ererw ¥
Define linear independence. For what
value of ‘p’; (1,-1,3), (1,2, -3) and
(p,0,1) are lincarly dependent ? 4
g=a: gl S giRefaa Sifeg | pT
& firg R @ fae (1, -1, 3), (1.2.-3)

aen (p, 0,1) Yawa: @da ¥ ?
2. Find eigeﬁ-valucs and corresponding
eigen vectors of the matrix :
1 2 2
-1 2 2
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1 2 2
e A=|0 2 1| & Imm AA F
-1 2 2

g g |fkw 9| witeg |

(b) Prove that the characteristic roots of a
Hermitian matrix are all real. 4
fag Fifsw f g ooqe = enafos
o Wl arfas 'R §

Unit IX
gehls LI

3. (&) Check the consistency of the following
system :
X+2y—z=6,
3x=y=2z=3
and 4x+3y+z=9.

Also find the solution if consistent. 4
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frfafead FeE i doaa 1 gl
HifTq :
x+2y—£=6,
3x=-y—2z=3
adl 4x+3y+z=9.
W B W @ it fremfeg
(b) Prove that the absolute value of each
characteristic root of 'unitary matrix is
unity. 4
fag =i &% Urw oTogE 9 Y9%
e gd %1 9@ A THE el §
4. (a) Reduce :
x,y,+2x,y1+3x,y3—2x,y4+2x_,_'yr—

2x,y, +x,y, +3xgy4 +3x;), +

4x,y; + Xy ¥4

to canonical form. Also find the equations
of transformations. 4

13-2104101(UG1-891)(TR) 4

https://www.cbluonline.com


https://www.cbluonline.com/

N +2x,y, +3%); —2x, Y, F2X 00—

23, + %3 +3%¥a +3st’-
43‘-'3}'3""7‘:3-}’4
1 . Safea 9 H THASA i |
=qiaRell & T WS Hifee |
(b) Diagonalize :
4.1:l1+10x§+11x§-—4x,x‘2+12x;x3_12x2x3

using Lagrange’s method. 4
Smisy fafy g fasviisor SIS :
-4:::,2 + ll‘ClJc;1 <41 lx_,f —4x,x, +12xx, —12x,x;.-
Unit ITI
ghtg I
_5—g) Solve the equation :
x* —8x*+14x* +8x—15=0,
given that its roots arc in AP 4

IR =
X' —8x* +14x* +8x—-15=0>

w v witg | ¥ OfF owme wm
iR fot ¥ T o

(-1n0e) H-2104101(UG1-891)(TR) 5 P.T.O.

https://fwww.cbluonline.com

(PY Solve the equation :
x* —7x* +18x* —20x+8=0,
given that it has multiple roots. 4
qHlr :
x*—72 +18x* —20x+8=0,

= va Sifag, T ¢ 5 3us s 1™
T 1

6. (@) Remove the second term from the

equation x*+8x’ +16x*—25=0 and
hence solve it 4
WiET™ ' +8° +16x —25=0 ¥ fgdta
vz =1 faeie =iy g T4 B HifST

(b) Find the equation of squared differences
of the roots -of the equation

x’—?x+6 0. - 4

aiEm X —Tr+6= oiqgﬁaﬁaﬁ
fsd Tu Fad =1 wlEwn farfag |
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Unit IV

- femme fF St 2x7 +3x" +3x+k=0
v ' - @ HH QA U 4 FAE qA k% @4l
,1./(:.-)’ Solve using Cardan’s method : : o @ fag € 0
x*+6x +9x+4=0. 4

(Compulsory Question)

g fafg | v@ FoQ ( ot weT)

X +6x*+9x+4=0.

i actors usin Desc&ﬂés’ . ] .
(b)/ResuIve into fas 24 is s etric. 1
method :

afx A S ol e ® @ faw SR
fF A+A° wafm € 1

* (p3—Define Rank of a martix. 1
fet e Edl %[TE E“ aftaifaa ssifsa

(¢) Define Monic polynomial- and Minimal

9. kx) If A is a square matrix prove that A + A’

-85 +21x —26x+14=0. 4
< fafu @ orEsl | favew s .
x'—8x* +21x* —26x+14=0.

8. (a) Solve using Ferrari’'s method :

x'=10x +26x* -10x+1=0. ° 4 < polynomial. 1
»ad fafy @ o =g - | T ageg a= fafme s =i afenfaa
x* —10x* +26x* —10x+1= 0. S '
 (b) Show that the equation : () If A is an orthogonal matrix, prove-
: =+
2x" +3x* +3x+ k=0 (A)=4=1. 1
has at least 4 imaginary roots for all afg A dawivia =R w1, 9t o sifse
values of k. 4 & (A)=x1
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(@/ Form an equation whose one root 1S

1
1+2i-
o T aeg fees T T 1+
AR

(ﬂ/ If o, P,y are the roots of the equation .
1 o

153 +x +x+2=0, find Z(E'FBT).Z

aft o, B,y TEU 2x° +x"+x+2=0

% A &, a’rZ[ +I3T] F[ RIS, |

(g)/’]aiscuss the nature of the roots of the

equation x®+x*+2=0. i
T x° +x*+2=0 & ‘Fﬂ = T
HI ==l SHiag, |
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