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MATHEMATICS
( Minor)

Paper : MAT4100104 MN
(SET-A)
( Classical Algebra )
Full Marks : 60

Time : 2% hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8

frare ey T fral ¢

(@) Write the argument of the complex
number (-1 -i).

(-1 -i) Tioet FRUIBR GEIAITI Bralt |
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(b)

(c)

@

(e)

For nez, (sing + icos@)" =?
nezZIAw (sing+icosd)™ =7

Mention the general value of log (1-1).
log (1~1)-1 et et et <

State Descarte’s Rule of signs for

Negative roots of an equation.

aﬁﬂ%ﬂawqmwlmmm@mﬁa
bz e SRt e

Is x°-10x° +25x* -25x2 4 105 _1_ 0
a reciprocal equation ?

x° -10x5 +25x* - 25x2 +10x-1=0
FTND! oAif{e 230 2

If @, B,y are the roots of
x3 +px2+q=0, then

02 + ﬂ2 + }’2 = .
' (Fill up the blank)

i X+ px? 1 g=0 ATRTR YEH30!

“:ﬂ,rmma%p%ﬁ: |
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- trices
ive examples of two non-zero matric
@ ia.nd B such that ABis a zero matrix.

o) (TEEF A WIS B Srige fiat [ice
imwcﬁmﬂl

() Whatis the rank of a matrix in Echelon
form ? '

Echelon-SiaR® ¥ G g @® =
92

2' Answer any six questions from the
" following : 2x6=12
ArE PSRRI W19 Tew fry

(@) Express 1+cosa+isine in polar form,
1+ cosa +isina - &R ATTS =10 757 |

(b) Solve the equation x*+i=0.
X% +i=0 AT TGS 33 |

(c) Separate e?*#2 into real and
imaginary parts.
ea+i7r/2 wioa MY AT o P
weeitel 72 I

3
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(d) If the sum of two roots of the equation

(e)

(9)

X +6x% 3511820 is zero, then -
solve ijt,

Rl X +6x2 35418 =0 AT 0! T
TR X 2 Cors ore i 3 |

Prove that -
SRR e 0P

it = e~ (4n+1) :r/2, n

€ Z

Usjng Descartes’ rule of signs discuss
briefly the nature of the roots of the

equation x6+x"'+x2+x+3=o.
Mﬁﬁﬁﬁﬁﬁﬂw?ﬁﬁﬁm

X +x*+x%4 x 1320 FREDR
TR AP(S T~51 wisipomy <o

If @), @), a3 and @4 are the roots of the

€quation x* . p2x2 +P3x+p, =0, then

show that 34 - gp, p, +3p3 -2p3.

3w JC4+102x2+p3x+p4 =0 IR
TR o, % a3 W% a4 T, (S (YT

o 6 .
(2 2a® <6p,p, +3p2 -2p3.
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Answer any four :

Express a square matrix A as the sur.n
of a symmetric and a skew-symmetric

matrix.
<51 AR CTETT A 5t 2o Wi <51
Sif elfo CTET= AR Bpital ot 11

If A is a non-singular matrix, then show
-1

that [a7|= (4]

i A B SNGRETR CToTE 23, (o0 riSat

@ |a|= (a)™.

Establish that the rank of a matrix
whose every element is equal to unity

is 1.
G5t T ARSI Boimiv 1-9 71N T O
@i 1 T3 3@ =few =11

5x4=20

ﬁmmwﬁﬁa Teg forat 8

(@) If z; and 2z are two complex numbers,
a

B15F0 0092

then prove that |21+Zz|$|zll+|zzl.
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RLE T P R e ——
W@ IZI+22|SIZII+|22|.

(b)

For two Complex numbers z and z' show
that B(z).g(z)- E(z+2).

! G e 5wy Z'J AR @A @
E(2)E(z)= E(z+2z).

Ifzis 5 non-zero
mis a positive in
Logz™  m Logz .
ﬂﬁzaﬁwwﬁavmm m <ot
ST 29 Hey A, (ST Ay [N
Logz™ # m Logz .

(c) complex number and
teger, then prove that

(d) Expand sin*gcos?g in a series of
cosines of multiples of g,

I T W S
) B AR FAREE

ﬂﬁj)r(;o-a 31 B I ACF, (90T AT T
& ()0 SR TS (- 1]
@ =

msﬁﬂiﬁﬂl

Solve x> -12x+8=0 by Cardano’s
(ﬂ meth'od.

x3—12x+8=0 ”Ei“ ”ﬁll 2
e |

is a n-rowed non-singular matrix,

(9) I;:n show that adj(adj A)=|A|"2.A.
W A ¢l mtmﬁm nNNS e 33
oo (9% @ adjladj A)=|A|".A.

Determine the rank of the matrix A
(h) De

where :
B i Refa =1 7% ¢
sin® 9cos? 9 g5 SReR viEr e A -
R 1 2 - i )
o 3
€ I flx) is g Polynomial with real A=lg 3 75
Coefficients and f{x) = 0 has n real roots, 2 5 11 6
then proye that f'(x)=0 has at least
(n-1) rear roots, | 7 comd
B1SF0 0092 6 B15F0 0092
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4. Answer (g) or ' R IO THA Y u W v-F AR
d .
(e) : ) and any one of (c), (d) an | oriel 9 (T 8
s o B (0, () i )2 e e sinh(u-+v)= sinhucoshv + coshu. sinhy.
Sev fia 5 ’ | ,
@ I the equation
@ @ 1f 34+3bx?+3cx+d=0 has two
X = e . . ax +
Cosf@+isind and | equal roots, then show that each
m= nc-1 then show that 1 bc—-ad
: of them is equal to .
1+Ccose=i(1+nx)(1+ﬁj. 4 2(ac—b2)
2n X . 6
M 5 .y
X=cos@+isind AF o @ +3bx® +3cx+d =0
Vi-c? =pe-1 (o8 MYSA @ FTRREICI LI T I AT, (ST gy
ATOIFE TN
1+ccos9=i(1+nx)(1+£), -~ cu R TN
. 2n x —ad
bc—-a
(i) Solve the biquadratic equation z(aC"b )
x*-8x2-4x4+3=0 by Euler’s
method. 6 o Find the inverse of A where :
(e
SRR RO x4 g ~4%+3=0 A GRemoR efStE Shheat ve
DR ARR1CBt STHieey <y
3 -2 0 -1
(b) (i) For any two complex numbers y o 2 2 1
. and v, prove that : ) A=l4 -2 -3 -2 5
sznh(u+v)=sinhucoshv+coshu.sinhv. o 1 2 1
4
B15F0 0092
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(@) IfAand B are non-singular square
Matrices of the same order, then
Prove that AB is invertible and

(AB)~1 =RB! A—l . 5

W A B ot SRIGRBTE G T
AB-fSt=i 2 o
(AB)y! - gia-l.

d @

ix to

Reduce the following matrd its
5

echelon form and hence fin
rank :

T T Wi O AN

e

2
3
4
7

(o )W SN R

QJ[\)!—‘}—‘
LA WM

) 1f 44 an invertible matriX; thef(;
show that AT is also invertible art

( AT)‘I _ (A—I)T . 2+3=5

B‘ISFO 0092
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(e) ()

(@)

B15F0 0092

o A B ST (Tees 2
o0 (YT (T AT-e ST =@

o (a) =(a)-

Find the general solution of the
following linear homogeneous
system : 5
FEHE G TSI A=A I
g T Tfereat ¢

x-2Yy+z2-w=0
x+y-22+3w=0
4x+Yy-52+8w=0
5x-7TYy+2z-w=0

show that the only real value of 3
for which the following system of
equations has non-zero solutions
is 6 : S
rEat (3 OIS TN AATICOR Sy
i AR T A SIS I TGO
246

x+2y+3z=Ax

3x+y+2z=y

ox+3y+z= Az

—
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