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* N 0 Paper : MATO100104
| ( Classical Algebra)
” | Full Marks : 60
Timé : 2% hours

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

Answer either in English or in Assamese.

1. Answer the following questions : 1x8=8

e Wl 2T Oes A ¢

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

Gioel A —i 9 AE O (I ©f o
7ie o
(i) w5 s the principal argument
~7 0% 24 oo
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3,-;‘ i (d) The equation x* +5x®> +2x—-8=0 has
(i) — is an argument, but not the - 7 :
' x* +5x2+2x—8 =0 IFIEWDR TN

2
rincipal argument
R 4 (i) four real roots

3 e : | _
= Bl e, R e ol e | RSk Y
g z S (ii) four complex roots
(i) Both (i) and (i) are true sadls 51R5! &5 v
() O (i) TERID] Ty (i) two real roots and two complex
(iv) (i) is true, but (i) is false : 5 - roots :
(i) 31, @ (i) Fy é i | _ 70! AT T O Gl SoeT P
‘\‘\ /& (iv) only one root x=1
(b) Is it true that (cosnf-isinnd) is the >l g & T x= 1
: only value of (éos@—isin@)" when n is : (e} If a, b and c are roots of
a fraction and 6 is a real number ? : x*+ px® +gx+r =0, the value of
: , : Qur 2 Aok ;
n 9ol BRI Wik O GBI W I 70 | G D2 e S R
(cosnB'—isinnB) [£76] (cos@—ising)“ 3 I a, b SE ¢, x° + px? +gx+7r =03 &
g T | SRt St il ' T, (9 @®+p*+c?IINTI |
: . (f)y Which of the following is a correct
() For any complex number z, taterhants
sinh®z —cosh’z = ; . weE (SN0 Of% waEe
I Gfbet 7R 23 0@ ' | () An algebraic equation must have
SNz e coshiz = L ' either a positive or a negative real
: | root.
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49 T A GBI m x n GleeT | I AT 90 T

el ST Tiweel GBr <RI Al AT
4 T = 2, (90S e (4) I WA {2
BT I AR =i | -
(Y An algebraic equation may not | 2. Answer any six questions : 2x6=12

have a complex root.

fizIca 25 e Tes fral ¢
%mﬁ%ﬂﬁaﬁq GO TrfbeT e A2ARS _ .
A9 | (a) Express —1-1iin polar form.
(i) An algebraic equation of degree 2 -1 - i G T e 1 |

must have 2 distinct roots real or :

G , ‘(b) Solve : x=1%
2 1o oSt sreeel i 251 e B ;
T MR A wfoe 27 | _,7_{?99192@;6?\ Sl 9 8 x =17

_(w) All the above statements are false;” d _~"\e\¢) Prove that (exp 2)" = exp(nz), for any
|7 1. complex number z and positive integer

ST AR T o1z | 7. i
K Wy
9 Is th.e statement “For three non-zero .’ ‘& oi1dl 1 (3 (exp 2)" = exp(n2), I Sioe
zl;lt_rlces ANBandIC, it is possible that : 2| 2 O 5 o e i
=AC, but Bz C.” True or False?
“Tof o T T A BWC?W?{@@' | (d) If 1-iis a root of x*+x*-2x+6=0,

3 ; find the other roots of it.
R AB=ACT® B« C” Sfethl it @ fim? -
| WM 11 x* 4+ x?—2x+6 =03 90 I T,
(W) Assume that A is an mxn matrix. If (o0 2R AR FIER e |

one column in A is entirely zero, what ‘ .

is rank (4)?
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€quation -

n-1
yn“l‘tly -+t2yﬂ—2+.._‘+tn:0, tn:?.__o’

Find out all the 3 x 3 matrices which

(e) Show that each value of 2 Logi is a " :
value of Logi2, but not conversely. are both symmetric and skew-
rgel @ 2 Log i3 @fSthl 99 Lo gi2 q i symmetric.

T, 7% 9 Refics 7= -
L _ SR 3 x 3 TR RoiR feredt R e
, Ofli;uss brle-ﬂy the nature of the roots o oiF ARSI WAL 23 |
5 € €quation x!° 1= by applying '
escartes’ rule of signs. : :
(b e it eicaet R 410 412 0 () Show that (4™) =(4") holds for a
. T AT R v el non-singular matrix A.
(9 It 1) G SchiE
' % @, ..., @, are the roots of the . AG! (A 1) =(AT) By

Define a homogeneous system of linear

f' n :
nd the value of ZH% using @ 0
Suitable ¢ ' ¥ equation. Is such a system always
r : ion’ :
approach. ansformation of equation consistent ? Justify your answer very
; briefly.
Qﬁ % 207 s O, ﬂ%ﬁ@cf ; y
Yty vty Ly g g 407 T 7z FNREAES FAGTO R 2elfeT Feeal it | e
R, (o7 SoiyE SR Fled AGO oieliet s ANEE=l (consistent) ({2 TS
IR Y L B BeaHI el efor |
g Qfx.z _
| 1 (Sem- 1) MAT/G 7 Contd.
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3. Answer any two of (
: a), (b), () and (d), and
either (e) or (f) and either (g) or (h)):

5x4=20
S&I @l (a), (b), (c) O ()3 Rt g5t (e)
S (f) O (g) @A (B :

(a) Let z; and z, be two non-zero complex
nurnbefs. If 6, is an argument of z
and 6, is an argument of z,, show that

0;-0, i A
2 1S an argument —
of
z, Does

(2
a S -
g (z J argz, —argz, hold in

2

general ? Justify your ,ansWer

B .
0 2 21 S 2 71 S e sy af
1, 213 9O IR Wl g, 2,3 95l 2P 7T

(0% 6, -6,, 2L
i R e

Zl
ar —||=
g (ZQJ argz, - arg z, S -
? USI0N iRyl g

L (8em-1) MAT/

(b)

(€

(d) If z=x+ iy, prove that

1 (Sem-1) MAT/G

Find all complex numbers 2 such that
exp(z+2)=3+4L.
el Sioe R z BTl AT

exp(z+2z)=3+4 Al

Let z be a non-zero complex number
and n be a positive integer. Show that

1

= 1 .
Log z™ =ZLogz_ holds. Also, verify it
for z=-i and n=2.
€@ Tz <ol wmﬁjwﬁ%ﬁ‘ﬁ$®16W$ n @bl
1
=il
I PR (et @ Log 2" =—Log z |

Folce z=—1 9% n=23 @ 2TF Ao
4l |

lsinhy\ﬁ\sinzlSCOShy.

ﬂﬁ z:x-l—iy, C\_D_C@ﬁmqw -

‘sinhy‘é\sinz[écoshyl
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(e)

Prove that the imaginary roots of a
polynomial equation with real
coefficients occur always in pairs.

(h) Reduce the following matrix to row

echelon form, determine its rank and
identify the basic columns.

AR AP A Jfer e <54 | 2R e fdad = o T TSR b
S5 T

(f) Determine t and solve the equation

16x° -24x* -2tx+6 =0 if the roots are
in arithmetic progression. :

AN AR TN F 16x° - 0452 - 2tx 46 = 0

STERPEICH! A <1 AR JeTl AN efaifos
AT |
4,

Answer either (a) or (b) and any one of (c),
S . | (@) and (e) fosi sn
(9) Is it possible to find a non-zero matrix

A that is upper triangular and

Tes WAl (@) T (b) T (c), (d) O (e fepIea

}112}0 A" =0 ? Explain your answer <5 3
appropriately. (d) (i) If nis an integer, prove that

S GTERTT A Bt RoiR ot s RO M n @6 ARG 2, AN F @

T [OeS Wi lim A™ el :
\2 $ EILT:; A" =0 ? AR DAL 5 T nr :
S Cookan Cali (i) t(L-2)"=28 cos— 3
"RESIR it = | Vs N ¢

/ -_:_-". :‘%}“\.‘
. ', : N2
1 i ‘ | a1

(Sem-1) MAT/G 10 8\ 1 (Sem-1) MAT/G 11 Contd.

N % N2>



(i) If the product of two roots of the

- equation x* +ax® +bx?+cx+d =0

is unity, show that
(c-a)(ad-c)=(1-a) (b-d-1).

U
M x*+ax® +bx® +cx+d =0
FTPIEICBIN 01 o1 ST 75 B, (o1
st @

(c-a)(ad-c) =(1-d) (b-d 1)

(b) (i) Prove that
oY 9 @

sin* fcos® 6 = —3—2—(005 60 —2cos 46 — cos20 + 2)

3

() Solve by Euler’s method :
SIZEIR w0 AT 5 2

xE =D 38— 3 =0
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(c)

For an n x n matrix A, prove that the
following statements are equivalent :

nxn Ges AS @ ome i RYfowm
e I A T4 ¢
(i) Al exists

A-1F Sy o2

'(ii) rank (A)=n

wifs (A)=n
(iij) Ax=0 implies that x= 0]
Ax=03 9% e x=0

{d). (i) If Ay, Ag,...Ag are each nx n non-

singular matrices, prove that the
product AjA;...Ak is also non-
singular and :

(ATAY A A AT Al S D
:’"\"-. M A;, Ag,... A A5 n x n ANTEAT
=] (hon—singular) ClEE= 23, (oS A
4l (@ @Te A Ag,... Ay (518 2RIST
(non-singular) ¥ :

(AAD A VA SA A
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(@) Determine the: reduced row

echelon form of the following
matrix and express each non-basic

column as a combination of basic
columns : 5

RS Ciereil 75 =S 3rsem
(reduced row echelon) “iﬂ?ﬁ% Refigel

I i< 2B SIS e Gl wes.
RIS PP 1 ¢
18825353
2 4 6 9
MG L6
(e) (i) Explain the general solution of the
following system - 4
TS {1 ST SMael STt R
TR =4 ¢
2%, + X, +x, =0,
4% +2x, + x, = 0,
6x, +3x, +x, =0,
8X, +5x, +x, =0,
1 (Sem~1) MAT/G e
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% k)

S —

'?qr)-

\D
\ois
‘\\i

(@)
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Construét a homogeneous system
of three equations 10 f‘our
unknowns with apPropr1ate
justification that has as its gener 2
solution the following : .

S1RD1 TS q@ O] I b

SO 2l S e G

_2 -3

10| e @
%l gl 2]
0 1
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