91078
B.Sc.—I 1st Semester (Pass Course) Examination,
November-2014
MATHEMATICS
Paper-BM-111
Algebra

Time allowed : 3 hours] [Maximum marks : 40

Note : Attempt five questions in all, selecting one question
from each section. Section—V is compulsory. Each
question for Section 1-1V are of 7 (4+3) marks and
each part of Section-V is of 2 marks.
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1. (a) Show that every matrix can be expressed in one

and only way as P+iQ where P and Q are Hermitian

matrices.
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Find the non-singular matrices P and Q such that

PAQ is in normal form, where
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Prove that the constant term of Characteristic
polynomial (i.¢., det (LI —A)) is (-1)" det (A).
R ifore 5 e ague ( ofdfd det (AL —A) &
ReT 98 (—1)" det (A) 31
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Check whether the following system of equations
is consistent or not. Solve if it is consistent :
4x+3y+2z=-7,2x+y—-4z=-1,x+2y+z =1
SiTg HIfTT qer T & i FeE @ e
T Tt | AR qB T 2 A & How <
4x+3y+2z=-7,2x+y—4z=-1,x+2y+z =1
Solve :x—-2y+z-w=0,x+y—-2z+3w=0,

4x+y-52+8w=0,5x-Ty+2z-w=0
& BN : x—2y +tz—w=0,x+y—2z+3w=0,

4x+y—-52+8w=0,5x-Ty+2z-w=0

If A is unitary and B = AP, where P is non-singular,
then show that PB™ is unitary.
R A TS & a9 B = AP, 5§l P R-TF §, 99
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Diagonalize the quadratic form

x2+2y?-772 -4 xy+8zx.

Also find the rank, index signature and equations
of transformation.

faudm &1 x2+2y2 -7 22 —4xy+82x2ﬁﬁ$ﬂﬁ%
ST | waiaer st Ao, ST, SEer au EHEh el
%l F FHIoT |

Section—III
gus-111

Solve the equation

x* 435 x4+ 70x2+120x+64= 0,

roots being in G.P.

FHHT x4+ 15X+ 70 x2 + 120 x + 64 =0,

1 & i 5@ GP. & &

Find the condition that the two roots of the equation
ax® + bx? + cx + d =0 be equal.

o S SHIRTT B TR ax’ +bx* +ex +d=0F
T SER 3

Remove the second term from the equation
x*+4x3+2x?—4x-2=0and solve it.

THFOT X+ 43 +2x2-4x-2=0 A Q@I T
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If o.B.y are the roots of the equation

X’ + px? + gx + r = 0; form an equation whose

roots are %
o p Y

A o, B,y Wx3+px2+qx+r=0;%ﬂﬁﬁ;

o T R g g & DY Yo o+ p
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Solve the equation x> — 12 x + 8§ =) by.Cardan’s
method. :
B A R BN T X0~ 12 x+ 8= 0 # &
P |
Solve the equation
x-2x3-5x2+10x-3=0,
by Descarte’s method.
31 B fafy arT weeT
x-2x3-5x2+10x-3=0,

& & FHifoTT |

Solve the equation X' —4 x> -4 x2—24 x+15=0,
by Ferrari’s method. '

FR it 2R g
X —4x*-4x2-24x+15=0, B & Fifom|
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Discuss the nature of the roots of the cubic
x*+3Hx+G=0

i x> +3 Hx+G=0 % §at & gl &t faem
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Section—V
gus-V
If A and B are Hermitian, show that AB-BA is skew

Hermitian.

e A a9 B =it , Reme 5 AB-BAis fmH
I & |

Prove that the inverse of orthogonal matrix is

orthogonal.
R AT o e STl 1 geRH A B |

Prove that the eigen value of A? are square of the

eigen values of A.

firs B0 5 A2 & oTEoH 59 A & oTga ARt & a9
2d Bl

If o,B,y are the roots of the equation
X® +px+ gx +r=0; then (ind Zé

A o, B,y FEHET X3+ pxl+gx+r=0; F T &;
GEl Zé §q FIfTC |
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(e) Solve the equation x> — 7 x2 + 14 x — 8 = 0, the

()
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roots being in G.P.
FHTT X° — T X2 + 14x -8 =0, F &7 FOW, Ta
GP. ¥ &)

Form an equation with rational co-efficients two

of whose roots are 1+5i and 5-i
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