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 MATHEMATICS

Paper : MAT0100104
( Classical Algebra)
Full Marks : 60
Timé : 2% hours

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

Answer either in English or in Assamese. -
1. Answer the followihg questions : 1x8=8

(a) Which of the following statements is
-false for the complex number —i?

TieT R ~iF AE O (IO O Sem 2
IR
(1) 5 s the principal argument
-7 TR 9 2P
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true but (@) is false
ﬁsf ﬁr‘@ (zz) ﬁ-@ 3

frue that (cosng

_zrsinna) is the

Y value of (
Cos @ — n
@ fraction ang g 4 tIn6)" when 'y, i

(ij) four comg
S0 o T

(i) two real roeﬁéw
roots

7! AT I Wﬁ“ﬁ'ﬁ =
(iv) only one root x=1

W&ﬂﬁﬁ'x=1‘

_:

(e) U a b and c are roots of
X+ px*+gx+r= 0, the va!ueof

a?+b?+c? 18

-ﬂﬁ‘a, boI® ¢, x4+ pxPrgrir= G‘!A
=T, (O a +b2+c2?‘5ﬂ;¥'§‘4
i) ‘Which of the followmg is a
statement?
o (TNl S wwe
(i) ‘An algebraic equation m

either a positive or a n
root.
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mxn matrix. 1f
%Iy zcr O’ what

mt’ﬂAﬂmmnnr.ﬂWtﬂfwlﬂ-Mﬁ
syl #je 23, ot s EECR

Answer any six questions : 2465=12
Rtz Bt 2a Tea o 3
(@) Express -1-1i in polar form.
—1 - iT AW B LS T4
%
(b) ‘Solve : se= 1

1

T 3 =10

(c) Prove that (exp2)™= exp(nz), for any
; complex number z and positive integer
n.

ol = @ (exp 2)" = exp(n2), R T
v ﬂg@zmmﬁwam nI AR ‘

(d) “If 1-iis a root of x*+x*—2x+6=0,
find the other roots of it.
A 1—i, x*+x>—-2x+6=0% 0 T JF,
(o0S 3T T RN SFESA '
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" (h) Find out all the 3 # 3 matrices which

are both symmetric and skew-
symmetric. g

msxsﬁmﬁsﬁ@ﬁmmm
it s 2lfort A 21

(@) . Show that (A“)T =.(AT )‘1 holds for a

non-singular matrix A.

oryent a1 (a) =(a7)" meERE

(non—singlilar) G A IR TS |

() Define a homogeneous system of linear
equation. Is such a system always

consistent ? Justify your answer very
briefly. :
(AR AT SIS ST e T |

eI ST m@*{l‘?jﬁf (consistent) G2 WS
Tt TeIR el Afesiw A

1 (Sem-1) MAT/G 7 Contd.



3.. Answer any two of (a), (b), () ang

@), .
[ 08 () and either () or (h)). B | (b) Find all complex nurmbers 2 such that
A Sx4<p | exp(z+2)=3+4i.
e - P
(@, ®) () s (d)3 ‘

Rewren g,

*.. e Gioa IR z DAt w00

exp(z+2z)=3+4i 74|

. - x Y Lo
() Let z be a non-zero complex nurmoes
and n be a positive integer. Show tnat

l - -
Log z™ =—71;Logz holds. Also, verify it
for z=-i and n=2.
@ T z @B T G WG T o L5
1
=
LA s | et (@ Log z° =—r-l-Logz

TS z=—1 WE n=29 IR e T
ol
(d) If z=x+iy, prove that
lsinhyls-lsin\zlScoshy.
W z=x+iy, (oS AN TN @

|sinhy|<|sinz|<coshy |
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(e) Prove that the imaginary roots 5
polynomial equation with
coefficients occur always in pairs,

L I L AR IR DT o
TR (SRS A I o w11

f a
Tea]

() Determine t and solve the equation

16x° -24x> - 2tx +6 =0 if the roots

are
in arithmetic progression. A

(9) Is it possible to find a non-zero matrix
A that ijs upper triangular and
lim A"

Im =0 ? Explain your answer
appropriately.

W%Aaﬁﬁmﬁcmwﬁm

@Wﬁgﬁnmﬂnm:o_om

SIS 1t 7w |

10
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hn) Reduce the following matrix to row
7 3 S
() echelon form, determine its rank and
‘ identify the basic columns.

oo - e ~ i
s Gierrssms «F 2oew watara T,

e L T L]
2R wifs Fdf@s = =% 57 Zzeaag e
sl

N N
o AN
N O W
a0 W

f (c)
Answer either (a) or (b) and any o;‘Oe 1?3,:(20
(d) and (e) :

Tex W (a) W (b) T (c), (d) E= (e =TT
By 8 ot
(a.) @) If nis an integer, prove that

Tt n @Bt PRI W, T T @

R A~ 3
Q+3) +(L Sl mal, susse

Contd.
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is : X
Unity, Show o tex 4+ g

=0
(e~ ,
: a)(ad\c)=(1~'d)2(b d
~d-1).
s 4
e T Ox !
TR Teetdg
AN @ @,C@c@
(C~a)(ad~c)=(1\d)2(b y
& —d-1)
Bl e Reoye iy
S ] oy

Sin® @ cos? o

1
\(00869 —2 :
g COS4Q‘C0829+2)

; 3
il
() Solve by Euler’s method -
3Ry RS ey 9 2
4
X -2x2+8x-3=0
: T
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For an n*xn matrix A, prove that the

following statements are equivalent :

nxn@WAaﬁt@Wﬁmﬁ{Fmﬁ
sprgen e e P

(@)

- (@

@

(i)

@®
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- product A As,...Ag

A7l exists

AR SEY SR

rank (A)=n

wifs (4) = n

Ax=0 implies that x=0
Ax=03 =L & x=0

If Ay, Ay,...A are each nx n non-
singular matrices, prove that the

is also non-
singular and

(A, A, ALY = B R 5

> 'ﬂ'ﬁ Al, Az,...Akasﬂ\\_'JC?’T nx nﬂ?\ﬁ@ﬂ

(non-singular) GTERET o, (ST &4

T G ATA Ay Ag,... A BI8 *RTEST
(non-singular) S

(A AR —AZ A e
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) Construct a homogeneous system
of three equations in four
unknowns with appropriate
justification that has as its general
solution the following : 6

INGTSIT AelET SAgZ i 77s 7=l
I AR T B @
-2 -3
1 )
=} ol 3L
0 1
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