91225
B.A. 1st Semester Examination,
November-2014
MATHS-I
Paper-BM-111
Algebra

Time allowed : 3 hours] [Maximum marks : 27

Note : Attempt five questions in all, selecting one question
from each section. Section-V is compulsory.
Each question for Section—l, Il are of 5% marks,
Section—II1, IV are of 5 marks and each part of
Section-V is of I mark.
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1. (a) Show that every matrix can be expressed in one
and only one way as the sum of a symmetric and

skew symmetric matrices.
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} as the product of

elementary matrices.
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Find the eigen vectors of the matrix
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State and prove Cayley-Hamilton theorem.
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For what values of a and b, the system of the
equations

x+y+z=6,x+2y+3z=10,x+2y+az=b
have

(i) no solution
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.(ii) infinitely many solution
(iii) unique solution.
a T b % B A F R, &l & Fam
Xtyfz=0,xt2y+t3z=-10.x+2y+az=5h
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Findthe valueof k suchthatthesystemofequations
x+ky+3z=0,4x+3y+kz=0,2x+y+2z=0has
anon-trivial solution.
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If A is a real skew-symmetric matrix such that
A?+1=0, show that A is orthogonal and is of even
order.
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(b) Diagonalize the quadratic form

(b)
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4 +10y*+11 22 -4xy+122x—12yz
fawdg =y
4x2+10y*+ 11 Z2-4xy+12zx-12yz
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Solve the equation :
4x*+8x3+13x2+2x+3=0,

its being given that the sum of two of its roots -

is zero.

BT 4 x4+ 8 X3+ 13x2+2x+3=0,
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Solve the equation :
X'-7x*+18x2-20x+8=0

which has a multiple roots.

T X470+ 18220 X + 8= 0
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Solve the equation :

40x -22x*— 21 x2+2x+1=0,
roots being in H. P.

BT 40 x4 —22 x3— 21 %2+ 2 x+ | =0,
H &7 Fhr, T H. P. § &

If a, B, y are the roots of the equation
x>+ px?+qx+r=0;

from an equation whose roots are
B+y y+a a+p

ca - B

A o, B,y gHERE

X +px2+qx +r=0;
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Solve the equation :

x*~3x*+12x+ 16 =0 by Cardan’s method

e # Ay gt afe
X*=3x*+12x+16=0 & &7 Fw]

[P.T.O.



(b)

(b)

91225

(6) | 91225
Solve the equation :
x*-2x*-5x2+10x-3=0,
by Descarte’s method.
EEINCIRC IR - EAu]
X*-2x-5x+10x-3=0,
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Solve the equation :

x4 %3 —4x-24x+15=0,

by Ferrari’s method

SR I e g EHT
X*-4x*-4x2:24x+15=0,
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Show fhat the equation :
X'+ ias k¥

has at least 4 imaginary roots for all values of k.
Rerge 7 @fier x7 + x4+ 8x+k=0% k
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If A is any square matrix, prove that AT + A is

symmetric matrix.
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Define Linear independent
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If o is an eigen value of a non-singular matrix A,

prove that the eigen values of adj A are %—I
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If o, B, y are the roots of the equation

X*+px*+gx+r=0;

1
then find Z (a‘*fBY)
Ik o, B,y Tl

X’+px*+gx+r=0;
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(e) Solvetheequation4 x*+ 16 x2—~9x—-36=0, the

)
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sum of two roots being zero.

THHET 4 X3+ 16 x2 -9 x—36 =0, F &7 I,
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Write Descarte’s rule of signs.
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